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Contains the Theory Teacheth the Practich 
of Meaſurin ng .in Pro- | of Meaſuring in all 
jecting and Dividing | it's various uſes whe- 
the Forms of Super- | ther Artificers Works, 

-  ficial and Solid Fi i- | Gauging, ure 
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S I hope the enſieing Work 
is able to anſever for its Truth 
and Uſefulneſs, ſo I ſhall here 
take up no more of my REA- 

 DER's Time than to give 
them a brief Account of ſome. 
of the Princi pat - Articles 
herein contain d, in Order as. 


they are Printed. * * 


Firſt, - | Praftical Goowerty 72 Definitions 
law the Forms and Names of Figures, bow 
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„The PREFACE. 


they are et and the Nature of e 1 
and Solid Meaſure. ; 


Secondly, 172 Neaddene The firſt 31 of | 
| which are taken up with the Conſtruction of Fi- 
\ gures and Scales, The next 12 following are | 
employ in the Rule of Proportion,” Extraction ( 
of ka Square and Cube Roots, whereby thoſe : 
Rules in common Arithmetic, are clearly demon- 
ftrated ; and the Variation of Proportion ſhewn. 
Here is alſo demonſtrated the 47 Propoſition of 
E. f. with the 4, 5, 6, & 7, Propoſitions of E. 6. 


Thirdly, Next come in the chef and Practical 
Problems relating to the Circle, following is 4 


Demonſtration of the 19 Propoſition of E. 6. 


' Pourthly, Prcb. 71 begins with Circumſcrip- 
tion, and Inſcription of Figures; continued td 
Prob. 15 then follows a Demonſtration of the 
36, 37, & 38, bb ence of E 14 


Fifthlu, Prob. 86, tegins with Reduction ad F 

| | Diviſi on 95 Figures, as well Irregular as Regu- 
'% lar. Here is fhewn the Myſtery of - Superficial 

1 Meaſure Geometrically ; and how any Irregular 

Plot of Ground, &c. may be divided into any f 

paſſible Proportion, by Lines drawn'thro*- Points f 
CP 5 . | D 0 004% rapated 
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The P R E F A C F. n 


any how gieen; as alfy how to cut from a Plot, 
any afſign'd Dyantity by a Line drawn thre any 
Point gny where given. 


Sixthly, Prob. 121 begins with the Caſes of 
Plane Trigonometry, wherein every particular 
Caſe is Geometrically laid down and ſolz'd, Lere 
1s alſo 20 Trigonometrical Definitions. 


Seventh, prob. 120, begins with Menſuration 
of Heights Jes Diſtances, Acceſſ He and inacceſſible 
perform'd ſeveral ways; where Nork, that after 
Prob. 13 5, you have deſcrib'd the principle Inſtru- 
ments / d in Surveying of Land, Mines, and in 
Levelling, Prob. 140 begins YES Leveling, and 
Prob. 142, with Surveying of Mines Foth af 
which are perform'd. ſeveral Ways, then are ſeveral 
difficule Prob. in Navigation, "Geometrical oled. 


Eigbih Prob. 151, begins yith Solid Geo- 
metry, how to Project the ſeveral Regular Solids, 
and the five Regular Bodies, with the Method of 
their Ci lane, ption A 8 Geomerrically, 


| ' Ninethly, Prob. 165, Nein with the Verbal, 
* on 1 Geometrical Demonſtration of 7 heorems ape 
fene to (fegturon and IE, 
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iii. The PR E F A CE. 


Tenthly, Prob. 167, From the Property of 
MW any Curve-Lin'd Figure, to find its Area and 
1 Length of its Curve; from whence are deduc'd 
ſeveral uſeful Theorems relating to the Ci rele, 
Ellirfts, Paratola, &c. and' their Parts. 


2. =, 


% 


 Eleventhly, Prob. 168, From the Property of 
un Curve Lin'd Figure, rurn'd about any of its 
Parts, forming a Solid; to find the Solidity and 
| Convex Surface thereo f, from which are deduc'd 
a great many Theorems relating to the Sphere, 
Spheroid, Parabolic Conoid, Parabolic Spindle. 
&c. with their ſeveral Fruſtums and Segments : 
with a Demonſtration of the limits of the mean 
Diameters ſhewing how far they may be depend:d 
onin Gauging the ſeveral Forms of Casks; with 
Theorems for finding any Circles Diſtance from 
the Bung, "whereby any ſtanding Cask is eaſily 
Ullag'd, and any unequal Headed Cask Gauged. 
N Here are alfo Theorems for finding t ehe Forms of 
e basks, &c, 


S. Seren uo t%N wu» a 


=> 


l * D l 
* 2 G . 4 
{rw + 


Tepel ſthly, Prob. 1 169 To Meafure any a 
+ or Solid, ky Aproximation, from this Prob alone, 
8 I preſum'd to call this Book UNIVERSAL, 
2 and was once minded to Demonſtrate no other 
* 1 W but ebis only; But confi 1 
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that it is in ſome Shape New, however not found 
in any Book of this kind that ever Poe met 
with. T. herefore, altho* the Demonſtration of 
this Problem is evident, yet I have Demonſtrated: 
the forgoing ones, which are compared with this, 
to give a further Proof of its Truth, This 
Method of Meaſuring, has no regard to the Fi. 
gures Form, but Meaſures all Univerſally as 
well Solids as Planes; Its Inventor was Sir 
Iſaac Newton, and ſince Proſecuted by ſeveral 
able Mathematicians, particularly Mr. Jones, 
Mr. Coats. Mr. De Moivre, Mr, Sterling, in 4 
whole Treatice, and by Mr. Shertcliffe, in his 


Book of Gauging, whoſe method I efteem as moſt 
plain and ſo have holden neareſt to it. From this 
Prob. are deduc'd. ſeveral Theorems, Particularly 
for Meaſuring Priſmoids, Cylindroids, Hoofs, 
Se. With a general. Method for Gauging and 
Ullaging without any Notice taken of the Casks 
Form and yet gives the Content more exact than 
the common way of gueſſing at the Form with the 
mein Diameter, both theſe Methods are well il- 
luſtrated in the II. PART, (viz) in Gauging, 
where the uſe of the Double Sliding Rule 7s" 
ewn, with two New Lines for Ullaging, . | 
7 1 A by Mr. * | 
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x The P R E F A C E. 


There are ſeveral things here remarkable, ſuch 
as Definition Ga, of the 5 Regular Bodies, that 
there can be but 5 ſuch Bodies, with their ſeveral 
M. 'thods of Reprojentaion &c. Prob. 31 how ta 


Project a Parabole in Plang, Prob. 69 70 Inſcribe 


any Number of Circles in a giden Circle; Prob. 
138, To Survey d Field and not come in it, Prob. 


168. Thearems, 23 and 24, To find the Solidiry 


of .any Canical Hoof, from the Properties of the 
Cone or Ellipſis. Prog. 172, any two Factors 
given ta expreſs their Ratio? S of the Circle to its 
Diameter and bow near Truth &c. Prob. 171, 
To Meſure any Spherical Triangle or £ Ephericy] 
Polygon. Prob. 170, from the three jt tes of any 
Plane Triangle to find its Area &c. "with mam) 
more too tedious to mention. I might here point 
ot ſeveral New Articles, but tho” I have ſeen all 


Books of this kind that ever I could hear of, yet 


there may be ſome wvhich I have not ſeen. T pre- 


fume. the Reader will find this Book fetter tor 


both with Theory and Practice, and that in more 
eneral Terms, than any yet extant : for moff 
Authors who write upon Theory ind PraQtice, 
Lebe them mixt, by which means many good 
oog are hard to be underſtood. ut ' here the 
Fu in the II. PART are all . Jemonſtrazed 
- in 


The P R E FA. & E. n xi; 


in the I. PART, where ſeveral Errors in Pracs 
tice are pointed out, ſo that this II. PART is 
ulways upon Practical Methods, the Rules being 
Illuſtrated with proper Cutts and Examples 
wrought at large both by the Pen and Sliding 
Rule, | 


And as no Author hitherto, has thought. 5 to 
lay down this Method in one and the ſame Fook, 
I hope that may be 4 Sufficient Apology for my 
e 


P A R T Ii. 


SECT. r. Defeription, CouftyuBidr, and dig 
of Coggleſhal's Sliding Rule, with Miltiplicu. 
tion, Diviſion, and the Rules of Proportion per. 
Jorm'd by one general Rule, fo order'd, ag that 8 
Numbers never go off the Lines, howſoeve 
unequal, ae of the Square Root &c. 


srcr, 
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XIi. The PR E F A C F. 


SECT. 2. Multiplication of Fees and fk 
commonly call d Croſs Multiplication, in a plain 
and Demonſtrative manner. 


SECT. 8. Decimal Arithmetick made 5 55 
with ſeveral Contractions fully explain'd. 


\ 


SECT. 4. Extradlions of Roots 3 the 
common Method of Extrafting the Square Root. 
With an Uuiverſal Theorem for Extracting any 
Root whatever, out of a Simple Power, Tluſ- 
trated with near twenty Examples as eaſy as 
Decimal Diviſion. 5 5 


_ SECT. 5 Menſuration of Surfates, How 8 
take Dimenſions, and work with, or without, 


Inches, every Caſe ſpoken particularly to. 


8 ECT. 8 he ſeveral  Artificer's works 


with an eaſy method for thoſe that deal much to 


deep a preg Book &e. 
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The P R E F A C E. xi 


SECT. | Solid Meaſure, every particular 
Solid Jandled apart. 


SECT. 8. Surveying, Plotting, and Dividing 
of Lands, as alſo how to make Maps of the 
ſame, 


\ 


SECT. 9. Geaging, as - beſbre hinted at, in 


alli its parts. 


SECT. 10. Queſtions with Sollutions ab 


large, which exerciſes the whole Work. 


Thus READ ER, I have iber you a 
ſhort arcount of the- Work, and if you are 
acquainted with the Golden Rule, in whole 


Numbers,) this. Book is ſe easy, that with 4 


little Rains, you may become mw of it, 


I FEA the READER, will favourably 


paſs over any Inaccuracy of Style he may meet 
ms for I * to be churg'd me defect 
. 


xiv. The PREFACE. 


from this Quarter, yet I hope the whole will be 
ds correct as any work of this Nature, 


Little Broughton, 
near Cockermouth 
in Cumberland. 5 


October 27th, 1752. . 


: Abraham Fletcher, 
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Lindſay on Do, 

Dr Barrow's Sermons, 

Bp Tillotſons Do, 

Dr. Clarkes Do, 

Dr Harris's Lexicon 3 vols, 


Switts. Works, 

Shaftſbury's Characteriſticks, 
Brown's Eſſays on Do, 
Dryden's Virgil 3 vols, 
Addiſon 5 Spectators 8 vols, 
Female Do 4 vols, | 
Tatlers 4 vols, 

Guardians 2 yols, 

Anſon's Voyage, 

Sal mon's Moder: Hiſtory, 
Rollin's Ancient Hiſtory, 
Roman Do, N 
Joſephus? s Works 6 vols, 
Mair's Book keeping, 
Haftley on Man in 2 vols, 
Sidney on Gov erment 2 yolg, 
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2 MIS HEDER Bolte ; 


It the Printing-Office Whitehaven 
Sells the following Books, 
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Ibles and Common Prayers of all forts, 
Birkit on the New 'Teitament, 


Milton's Paradiſe, with Dr Newton's Notes, 
Bailey's and Dyche' s Englith . 


Pariſi 


Salmon s Geographical Grammar, 5 


Books of Navigation, Sea Charts for all parts of 


Gentlemen on ſending their Orders, may depend 


prices, and Books bound in the beſt manner 


3 


Parih Law, "*$..# 1 
Peerage of England by Ar. Collins Ed. | 


Gazcteer, 
Brownrigg on Salt, 
Sherwin's Mathematical Tables, | 
Compleat Pſalmodiſt, DOR 
Shertcliff's Gauging, | LOOT 
Gentleman Inſtrutted, i * 
Bradley's Dictonary of Plants 2 vols, 
Croucke* s Cuſtoms 2 vols, 

Simpſon's Select Exerciſes in Mathemaicks, 
Butler's Analogy, | 
Salmon's Cronology, 

The Worl'd in Miniature 2 vols, / 

Amelia 2 vols; © 
Harriot Stuart 2 vols, ' 
Clariſſa 7 vols, 

Don Qoixote 4 vols. 


Where are Sold great mariety of School Books, 
the World, and Stationary Wares of all Sorts. 


on being duely ſerv'd with New Books or Ma- 
gazines as they are publiſh'd, at the loweſt 


£ 


THE 


. \ L = * = ry 

o - - Sp | ! 
n 

- * b 4 * 227 

W Ix 

* 4 -, — 7 _— ” « * | 


— 


®, n „5 „ 
* * 


= 0 an * 
11 
Ch 


"EY, | 
* — ED 
% 4 = * 


8 
ol 
3 14 


200000009990000000906 


: Th- 4% 


5 0 M * TR T CALI Devinrrions.” 25 c 


=o PE FOMETRYs Soy th 
Sh rt of MEAS ig 


ee a 


* 1 — 
F 1 Nene "KB 


A Poi GE: which: 
| hath no Parts ay A Yo) 2d 


— & \ | 198 N 
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\ LIXx is made by the 
otion of : a Point; fo nas neither Brea or 
hickneſs as, e | . MT 4p ** 


f Fee nee 
4. Te are either — 


BC: .Curv'd'or - Crooked, 5 —— 7 — 
DE; or Mix d as F G. 1 


u 301-10 $$115J lt 21 % 
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1 GEOMETRICAL 


3. On mers 46 be e are either r Linea 
Supeghcial or Solid. . ROMs A 


6. A*'Svupzrriciss is that which lach "OM 
_ Breadth AP as 1 FRI Land, Oh 


7. A PORE hath La Breadth and Thick 
_ neſs, ſuch as Timber, Stone, Walls, &. 


Of theſe two principal Kinds, (vix.) Solid and 


Superficial, there are many Forms or Shapes, both 
Regular and Irregular. The chief Superficial 
regular Forms are Three, (viz.) The Cinerx, 
SQUARE and TRIANGLE; by which all Irregular 
Figures are Meaſur'd, they being Redue'd into 
that regular Figure which they moſt Reſemble, 
| wach commonly falls under the Triangle. 28 


8. A CixcLE is x Round Superſicies we Lise 
or Ring ſurtounding 1 
the ſame; is call'd the 4+ 
CIRCUMFERENCE, DA | 
or PERIPHERY; as + 


AEBQ. Ry 
That Point equal- 

ly diſtant therefrom 

and in the Middle of 

the Circle is call'd 

the CEx TER of the 

oh Circle, as Ci is the Center, of the Curd AEBO. 


5 1 A. 


FNC 


' DEFINITIONS, | * 


d. The Dr 8 is a Right line drawn thro? 
he Center of any Circle, ard Divides the fame 
nto two Equal Parts, half Circles or bi 
Bo AB, and EO, are Diameters. And AEB, | 
\OB, are Semicirctes. | ov x 1 


10. Corn or ond, is a Right line drawn 
ithin the Circle, but not thro? the Center; and 
Divides the Circle into two unequal Parts call'd - 
EEGMENTS, ſo DH is a Chord or Subtenſe; and 
DEHZD is a Segment leſs than a Semicircle, as. 
D AOKBHED i is 2 9 greater — Semi - 


bd ircle. 


11. An Aren is any Part of a Circle's Peri he. 
ry cut off by a Chord, ſo DEH and DAO 
Pre Arches, 2 


12. Rav tus or gemidhumnedey is that Extent | 
bf the Compaſſes, with which the Circle's Peri hee = 
y is deſcrib'd, fo CB, CA, GE, CO and CR, ] 
are all Semidiumeters, | * , | 
_—_— 1 *** | 
13. 3 is a Part or . of a fa Cireſ, 
orm'd by two Right- lines or Semi- diameters 
drawn from the Center to the Periphery, ſo rs 
CE, and ACK are 2 887 2 - 


14. A ESI or * Quiritbofa Cirde, is 
a Sector equal to halfa Semicircle, ſo ECB, BOD, 
CA and ACE are all N . 


15. A \ Dacu5s is the 360. Part of indes 


5 5 F. 


* 
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. ac 


* a 
— — WIR —— — — — 
pl - 


— = — —— * w 
he. 4 - 200 — — * 


8 EOMETRIC ATU 
Feen ene 18. ; ae 10 ppos 
| every Dares. into . other equal Parts call 


180 Deg 


PB, CA, being all ane Length 


— 17. If 5 e Lines cut or vr 
* ly either in the Middle, Ends, r any othe 


nate equal; and Sides æqual, „41 2 05 105 
ſtanding at Right - an ace A 
d de to another, as the four 


angles one to e and form tae Parattel 


Cn ** 


* 70.0% 14170 


tape 
arts call'd e and 


ivided into 360 


Minutes, every Minute into 60 more equal.Pait 
call'd Seconds, &c. So that a Semicircle contain 
es, anda Quadrant o Degrees. Thus 
much of the nge 1s . 4 * 


| Meaſure, | 1 NI 14 * 74 my 
MC: e 11 
16A Cann 10 A! Figs On Jeet upd 
4. Bi qr being all of one e 
h, and ſtanding Perpendi- 4 N 3 


cular, or at Right-angles one 


to another; as the Line AB, COH, © 


e 
4325 


/ 4.4 . 4 
and ſtanding - Right-angles 25 * Ty 1 
one to another do form the Geometrical 3 
1 een 129 89 12K, A 
ch other 


Place (as a Masoxs Squre, ) thoſe Lines are ail 
to 8512 6 or at „ N one u 


Wo 3 AM ber Lon; 480058 
is a four- ſided Figure contain d A 4 Righ 
lines, (ſuch as Doors, Tables, 5 whoſe nh 


„Ri ht lines, A B, C , 12 — — 
AC , DB, ſtand at 'Ripht- I269 30} Ah 


OE ABCD 


— 


> 5 ; 19 50 


t 
: 


A, CS along}? / 
19% Becauſe the; ides of. f Squares 9 or. Parallelo- 
grams, ſtand -at at 8 to one anther, 
140 ate 8 e 


20. Maike: are müde 

by the meeting or interlecting of 
three Lines, and are of vatiocus 
Forms; thus ABC; DEF * GHlac.: | 
are all Trian les. H 

If in apy Prian le there be a 
Righthfgley it's'all'd x Rightahgled Triangte, | 
as in the riangle 'ACB Right-angled at C. 8 
the a AB Cub R 1 


OT {wy 91 TE 

88 or 
ole; ith call. an angles hut if 
it be Sk it's call'd an Acute, anęl: 7 And * 
Kinds are call'd PAINT AO cs. | 


' 24. AfBevriaterw, 
Nägel is that which hath-all 
its three Sides equal, ſo: the 
Triangle AEC is an Equilats+. 4 
ral Triangle having all its three 
Sides "I EC, and £ bes ed 


EN 


„ GEOMETRICAL 


23. An Iso0scELEs Thongs is 
that which hath only two Sides e- 
qual, ſo the Figure DEF is an Ifof- 
celes Triangle whoſe two Sides EKD 

i! and EF are equal, but the third D 
it Side DF may be greater or lefs, 


24. ASCALENE 
Triangle is ſuch an 
done as the Triangle / 
Hl, having all its 


' 


three Sides unequal: G WD”: | 
By theſe three laſt De- 18 
finitions Triangles are Named in reſpect to thei 


25. Triangles Denominated from their Angles 

are 1. Right-angled Triangles (as by Dx x. 20. 

2. Obtuſe-angled Triangles are ſuch as have on 

Angle Obtuſe. 3. Acute-angled Triangles ar: 

| ſuch as have all the Angles. Acute: And ſo ii 

the above Figure GHI is an Obtuſe-angled Tr 

angle, having the Angle at H Obtuſe ; but the 

other two "Triangles are both Acute-angled Tn 

angles, theſe together are call'd Oblique, (as pt 
Dr n 


26. When in any Triangle a Line is let fil 
from any Angle upon the oppoſite Side, as in the 
fore mentioned Figures, that Ling is call d 
„Fabel. 
27. BA 


. 7 


— 


SALT 5 
"DEFINITIONS, 7 
27. Bas, is always that Side in any Figure 
on which" the Perpendicular falls, and the Per- 
-ndicular muſt always fall from ſuch an Angle, 
> that it may cut the Side upon which it falls at 
ight- angles. 

28. In Rightangled Triangles, the longeſt 
ide is call'd- the HYPoTHENUSE ; the Baſe and 
erpendicular are together calbd the LE Gs: 


J 
29. A SPHERICAL range 8 Jed. 
> formed by three great Circles 1 
f the Sphere interſecting one o 


other as the Fig. ABC. A 


30. If ſome of the Sides ofa Triangle be Rights 
nes and fome be Arches or Circular-lines, thoſe - 
riangles are call'd MixT Triangles. 
31. RxomBus or Oblique-angled Square is 4 
eure contain'd under 4 equal | | 
vides ſtanding at Oblique-an- A— : 
les one with another, (as a r 

ene of Glaſs) &c „ 

Thus the four Right- lines D | 

| B, CD, AD, BC, cut one D 4 O 


nother at Oblique- angles, and fi 
r 


f 


32. AR ROM OD ES or B 
Jolique-angled Parallelogram | 35 
sa Figure of 4 Sides, whoſe P\—————C 


ds or Baſes are equal, and 


ts Sides equal as the Figure DEFG, whoſe Ends 
ue DF and EG, and its Sides FG and DE. 
"EN 8 8s Re 


1. GROMETAICAL 
33. A TX AREA M, Double Tan 1 
ides and 


-Quadran late 15 any Figure of unequal Si 


Angles, 


nn 


zums. 71 1 351 117 


APE Feder AP N ATE both e 


x 


3 A en aL Line, is Niehl ke Auen 
. any twWo opꝑꝰ ofite Angles, as inthe. above 
Tizpezies, the pricked Eines are all e. 
ADia onal drawn within a Square, Paralfeſogram, 


RH as; or Rhombaides, divides meth ure in- 


to two equal Parts, but 0e other Figure es into 
two * Parts. 


5. R. 721555 Pol xcoxs, in general, mean all 
ſa 3 Fig 7 ure 8 Hader ecdal-Siwes and *Anples 
and are — Named from tHe! Number of 


their des. g n up r ihnen 
Ne (Trigon 5 8 
oh PEST AGON-:, ; I 
_FTETRAGON A 14 
Perus 
The HPTAGON e Se 
| | | j 
5 QcTAGON ee 
8 "| ENNEAGON |: 31718. 875 
Dre R GUN Nate 
7 9 Expecacony rh 
eee, tn] 


13 9 £91315 . 
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36. Irregular Poly GONSs, 4 * 
re ſueh Figures as have a a4— 9 
dove 7 „ OY and 7 [3 C 
Angles, ſuch as, the Figure | 
; BCDEF, of ſix unequal | 0 4 


dides, and as many unequal Angles; and it is 
alled an irregular Hexagon. 


37. Beſides the Circle and its Parts: there are 
-veral other Curve-lin'd Figures, but thoſe of 
ſe in common Menſurations, are the ELL1ies1s, 
nd PARAy0LA, of the common Kinds. 


38. The OvaL or ELL1Ps1s,is an imperfect. 
irele longer than'tis, „ I 
road, ſuch as the Fi- 
ure FS CN, whoſe 
urve or Periphery 
the 8 outſide, 
d the two Lines 
oſſing each other 
the Center or the 
iddle thereof at D, 
re called Diameters: 
e longer of 8 Rae an 
S is called the Tranſverſe Diameter, and the 
orter N is call'd the Conjugate Diameter. 


om a Semi-Ellipſis; and is form'd by a Cone 
eing cut parallel to its Side s, ſo if a Cone were 


ut parallel to one of its Sides the plane of that 


39. The PaxaBoLa is not much different 


I; 


=—_—— = a 48% — 


rabola whoſe Axis or 


are thoſe that lie equally "0 — 


nitely Extended (upon C „ 


| Cer Superficial or Solid are all _ Fi igures 
wherein every Angle of | 


| equal, to every Angle in 


are Equal. The Sides of fuch Fi jgures are Pre 


10 GEOMETRICAL 


Section would be like the D 
Curve ADB calt'd a Pa: | 


Height is D C, and Bafe 
or teſt ordinate is 
A B, cutting D C at 
Right angles. 


40. PARALLELLINES, 


diſtant from one anoth 1 
in all their Parts, = 3 
ſuch Lines as being infi- . — j 


the ſame Plane,) never 
meet: as the Lines AB 
1 or CD and c d. 


. HoMOGENEAL, 3 or ke Figure, 


the one, is reſpectively 


the other. Thus the Tri- 4 
angles ABC, and ADE © .. 
are alike, havingthe Angle r 

at A common to both Triangles, Pee the A 
gles B and E are equal, alſo the Angles D and 0 


portional. 
42. Equal Piguet are all ſxchwhether Supe 
ficial. or Solid as have their Contents equal. 


DE 


OKFINEDIONS. $95 
OEAEELEDER 
Y Definitions of Solids. 


3.3888 Cuntupey is a ronnd Solid whoſe 
2 A . Baſes or Ends are equal; that is, 


So -tis a Long Round Figure like a 
$600 Rolling Stone in a Garden. 


44. A PARALLELOPIPEDON or Solid Parallel- 
gram, is a Figure bounded under 4 equal Sides 
d equal Ends; as a Cheſt or a piece of Square 
imber. 


5 


8 Pz1$M is a Solid contain'd under ſeve. 
"Wi and having its Baſes alike, equal, and 
arallel, 


46. A Cos or Solid Square, i is a. Solid whoſt 
Sides and two Ends are all equal and parallel; 
a Dye, 4 Square Box, &c. 


A Cons, or ronnd ſpire Steeple ; is a Solid 
ch hath a round and circular Baſe, and grows 
gually leſs and leſs untill it end in a Point, all 
e VERTSE,! or Top ofthe Cone. 


48. A Prn amp, is a Body An Baſe is a 
olygon, and whoſe Sides are plane Triangles, 
ge EV Tops mecting Wen in one Point. , 


** 9 * 
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49. A Gros or Solid Circle, is a round Solid 
ſuch as, Balls, Bullets, or the like. 


89. A SPHERE, or hollow Globe; form'd by 
moving or turning a Semicircle about its Diame- 
ter, and is of the ſame form with a Bullet: Only 
a Bullet is Solid, and a Sphere is Concave or 
Hollow, | 5 


51. ASPpHERO1D or Egg like Figure, is a Solid 
formed by turning a Semi-Ellipſis about its long. 
eſt or tranſverſe Diameter, and is call'd a Right 
Spheroid. 


52. If a Semi- Elli pſis be turned about its Con- 
zjugate Diameter it will form a flat Solid call'd an 
Oblate Spheroid. + 


53. APaRraBoLtc Conolp, is a Solid form'd 
by a Semi-Parabola turning about its Axis. 


84. Alſo if a Parabola be turn'd about its Baſe 
it will form a Solid call'd a Pyramidaid, but is 
moſt commonly call'd a Parabolic Spindle. 


56, Axis, is the height of a Solid or a Right. 
line drawn through its Middle as the Diameter 
pf a Globe or Sphere is its Axis. A Line drawn 
from the Top of a Cone or Pyramid to the Center 
or Middle of its Baſe is call'd its Axis, Altitude. 
or Perpendicular Height. Ob Tad... 


36. FRVUs run, is the lower Part of a Cone or 
. „ Pyr 


DEFINITIONS. tn 


yramid, there 7 a part cut off the Top by a 
ane parallel to its aſe. | 


57. Middle Zoxx, is the Middle Part of a 

Slobe, Sphere, or Spheroid; there being cut off 

o pieces equal and oppoſite, and thoſe rs ſo 

Wt off are call'd Segments, being in the Form of 
Bowl, Bottom of a Copper, &c. 


(& Norte, Middle Zone is by ſome called 
F ruſtrum of a Globe. 


88. Hoor, if you ſuppoſe the Fruſtrum of a 
one or Pyramid, to be cut by a plane Diagonally 
om Baſe to Baſe; the two parts ſo cut are call'd 
Loofs. * | 


89. A PrRISMO1D is the Fruſtrum of a Pyra- 
1id whoſe Baſes are Parallel to one another, but 
1 proportional. ; | | 


60. A CrLivpronD is the Fruſtrum of a 
one, having its Baſes parallel to each other, but 
(proportional. _ | 


6r. Solid ANGLE, is that which is contain'd 

der ſome Number of plane Angles more than 
o, which are not in the ſame Plane, meeting 
gether in a Point, See the Pros, for making 
Solid Angles, \ | OS. 


ee 6 5 
| + 2 * F< 
ET ; » * 
—_ 
t I . 
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* 


* 
. 


OED EI BEI 3. 


Of the Five Regular 
BoDIES. 22 


N. Wes any Number of equal Sides and 
ifs equal Angles, make up a Superficies 

A called a regular Polygon; fo a like 

; > Number of regular Polygons (of the 
NN ſame kiad) hy, apa Solrd, of which 
there can only be Five, which go under the title 
of the Five regular Bodies; and that there can 
be but Five fuch Bodies, may be thus proved: 
For, 3 plane Anglcs (at leaſt) are required tothe 
conſiituting ofaSolid Angle, all of which, muſt be 
leſs than 4 Right-angles 3 for the Angular Points 
of 4 Right- angles, being join d together will lie 
all in one plane; but 6 Angles of an Equilateral 


Triangle, 4 Angles of a Square, and 6 of an Hexa- 
gon do ſeverally equal Nin 4 of a 


entagon, 3 of a Heptagon, 3 ofan Octagon, &c. 
do exceed 4 n Therefore, of 3, 4, or 
5 Equilateral 'I riangles, 3 Squares, or 3 Penta- 


ons, tis pothble to make a Solid Angle; wherc- 
fore, beſides the 5 above-mentioned Bodies, there 
cannot be another Regular Body form'd. 


63. The 


/ 


had My, Wd Wy wo od + © = A 1 e A ry 


— — 


989 — A 


r Aa 


I; DEFINITIONS. 


63- The Repreſentation of theſe Bodies may 
be expreſſed Three ſeveral Ways. 1. As they 
are deſcrib'd in Plano upon a plane 1 fe 
2. As they repreſent themſelves in a Body-like 
Form. And 3. As they may be drawn upon 
pliable Paſte-board, and then in the Paſte-board 
cut the Lines half way thro* and Bow or Fold in 
the ſeveral Planes of which the Body conſiſts, 
and they will cloſe together in ſuch Sort, that 
they will make the perfect Body deſigned. 


64. A TETRAE DON, is à Solid contain'd 
under four equal and Equilateral Triangles, and 
is no more but a Triangular Pyra- a 
mid whoſe Baſe and 3 Sides are all 
Equal and Equilateral Triangles, 
A, B, and E upon the Sides ot the 
Equilateral Triangle D &c. 


65. HEXAEDRON, is the 


ſame. with a Cube. This So- ſs] 
lid is form'd by turning up the 14 > E 
equal Squares 2, 4, 6, 6, all u- 
pon the Sides of the Square 6 | 


mark'd 3, over which bend the | 
Square marked r. 


66. An OorAEkD RON is a 
Solid contained under Eight 
equal and Equilateral Pri- 
angles, for the Repreſentation 
of this Body turn up the Tri- 
angles of this Eigure, 


| 
1 
1 
| 
| 


— 


ſured by 


| Uneven Craggy Stone, Timber, &c. 


many Cubes (whoſe Sides are of a given Length) 


Solid (be of what Form it will) may be cut ini 


and a Side of each Cube will be one Inch. 
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67. A Do- 
DECAEDRON 
is a Solid Bo- 
dy or +: * 
contained un 
der 12 equal 
equilateral and 
Equiangular Pentagons and may be form'd by 
folding up the 12 Regular Pentagons in this F. 
gure, | | 
68. An IcosatpRON 
is a Solid which con- 
fiſts of 20 Triangular 
Pyramids, whoſe Ver- 
tices meetin the Center 
of a Sphere, which is 
imagined to circumſcribe it. 


69. Regular Solids, are ſuch as can be Mes 
. Rules fitted to their Forms. 


70. Irregular Solids, are Tach as cannot be 
Meaſur'd by any one General Rule; ſuch as, 
71. Solidity, or Solid Content, is to find hoy 


2 Solid is Compoſed of: As for EXAMPLE 
If the Content of any Solid be 15 Inches, ſuch! 


15 Cubes (or Pieces that will make up 15 Cubes, 


| 
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71: Net; or Baperficial Content; ſhews-how 
minySbferfichFSquates (br Pieces that will make 
vp Squared) kny Plane or Surface may be vut 
into; of is comp Gs d vf. Convex Surfaco 
fries Höch BAAY uch Seſunres Will cbver tho 
Out-ſids of any ond. '--1 
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Oe me 


— = =>, 
— — — 


—. = . 


— = 
— — 


—_ — ——o 
— 2 — 


7259 nee! 


* — 
——_ 
= 


5 — 
— — 


r 24 0 F611 


| S per ge ge 


ebe 
6 EOMET RIC A 2 


PROBLEMS. 


PROBLEM 1, 


How to draw a Right-line Pax ALLEL to a given 
Rightdine, at any given Diſtance-therefrom. 


Let it be requir'd-t6. draw a Line Parallel to th 
Line AB, and at the Diſtance of the Line. 


from it. 
1. SA K E the 8 en Kinllel diſtanc 
9 E e f in your Compaſſes and with 
9 7 8 that wage and one Foot inan 
Part of the given Line AB, as 

_ L, Strike = Arch v, with th 


— 


1. 


ſame Radius and one Mn: 
Foot in any other C A 1 H 
Part of the ie Line 'P \r 
as in R, ſtrike and- 5 5 en 
ther Arch p; draw A * = RT n 
the Line C D juſt to . 70 
touch the Tops of f 4 


both theſe Arches, and it — be the Paralle 
requir'd, 


1 FR O B L LM I; } 19 

it were requir'd to draw a Right. line thro? 

1 Poln p 4 arallel to the Right-hne EG: 

t may be done thus, Take the neareſt Diſtance, 
eteen the given EL er | 
eint P and the 2. C 
ies Line KEG: 1 e291. TÞ IS 

hich is done by n,, „ 
ningthe Compal. PESO 


es in P and ſweep- ll 11: 0 WE: 
ng ſuch. an Arch h as will juſt touch the ſaid Line | 
mn REF wi which Diſtance. Fh and one Foot in 
ny Part E Gus at Z ſweep an Arch u, touching 
he 0 of which and thro? P draw the Right- line 


C. which is the Parallel requir'd. f 
PROBLEM II. v 


ro biſe& or divide a given Rightline as AB into. 
two equal Parts. 
This PR oB. alſo ſhews how to raiſe a Perpendicu- 
lar in the Middle of any given Right-line. 


1. Take any Radius greater than half the Sven 
ine AB and ſet one Foot of your Compaſſes in 
ne End of the faid Line AB, | 
ppoſe at B, and ſweep _ 7 
Arch; alſo with the ſame Ex- 
ent and one Foot in the other 
Jy) IF A, ſtrike another Arch 1 
roſſingthe former in C and D. | 
2. Lay a Ruler ta che croſs . 
nene or interſecting of thoſe ' 


Arches and draw the Line C D and its done, far 
"AS IA, 2&0 


= — — 
— — — — — Da — nA —— — p 
—X — _—_p mpeg a . 
— 2 — ——— — 


» 2 — > 
— — =— = = — © 


" % 
\ 

"i * 

* * 

Fu 
* N * 

4 — 

-- 
—_— 


— 
3 


* o 


cuts AB at'Ri ght angles in the Middle. 
| RU. 


j 


GEOMETRIOAL 


PROBLEM ut, 


To let fall a Petpendicular from any given don 
as D, upon a given Right:ling AB, 


This PR dn. ſhews how to o let fall a Rerpenplioula 
in a a Right-lin'd Triangle, | 


1. From the aſſigned Point D 10 the yen 
Line AB, draw a W N 1071 & 
DA any. how, SEL 10 K. ie 
into tug equal Þ . | | 
(which may eaſily þ 
2 27 PROB.) N | 

Upon E as a Center X — Pp 
with the Ragius EA equal | 
ED, deſcribe the Semicircle cutting AB in p. 


Join DP and it will be the Perpendicglar reqd. 
PROBLEM iv, 


To raiſe a Perpendicular upon the End of any 
"go ne a8 at E ig Ly een 1 


a0 


1 » 
- 


1. Lay 3 Ruler 2. 
long the given Line 
BC, and Extend it 
from B to A. 
2. With am Radins, , . 
and one Foot z in B, E — 
Strike the Arch .. f 5 
5 Open the Com- Fe nr aph eas 
piſſes a e further and with one ns Foo. 
: trlke 


— 2 Fr: 4 


einde e 2th 


Strike qhe Arch o m; alſo yith the fame Extept 
and 3 in f ſtrike the Arch x0 _ E.. 


ormer Arch in R. x 


Laftly Tay a Ruler to p and B 0 900 PB. 
he Perpendicular requir'd ; Which alſo makes 
he — to be a e | 


ROL E E V. 


dicular upon apy N 
e N ; upqn B " 


Line 


l. With any Radiug and e one Foot i inthe given 
Point B, Strike a Semi- 

ircle. „ cutting C 9 
no and e. 


2. With any Radius 
ore than Be equal B 


ind one foot in „ ſtrike | 
m Archi E. alſo with that 8 1 
. one Foot in 0 B 
trize another Arch interſecting the in 
b Laftly « draw the Right: line B P and nne. 


F O BLE M Vk 
o make an Angle equal to an Angle given. 
et l be requir'd to make the Angle A B C equal 


wilt . A 0 
is d 01. Doi 


I 0 E + bag R TORY 


7 "Draw a Right: une 
as B A. 

2. With any conve- 
nient Radius and one 
Foot in the angular 
Point b, Strike an 
Arch as e; with the B 
ſome Extent and, one 


ber Mal Strike he Arch O. 7 yy 


Make the Arch o equal t the Arch 
raw the Ri gat line B ol ſo is the Angle 
oh A equal to the Angle a be as was requir'd. 


2 


If any three Letters be given concerning . 
an Angle as ABC, the Middle Letter I. 
as B, always * the Angpla 

Point. 3 


PROBLEM, VII. 


To. divide or biſect an Angle as ABC into two 
1 equal Parts. 


II. With any Radius and one Foot! in the Aft 
gular Point ( B) Strike an 
Arch as e cutting the Sides "Ps 
in e and . Ch 

2. Withany Radius 8 
one Foot in e, Strike an B 
Arch as q, with the ſame Ex- | —C 
rent and one Foot in f ſtrike l 8941 
an Arch interſecting the former in 4. Laſtly li 
a Ruler toq and B and a the Right-line qb 


which 


PROBLEM S. 23 


which will divide the Angle as was requir'd, ( viz.) 
Make "JAR. B C equal to the q WY © 


P R On L E M vIIL 
How to make a Lin: of Cube. th 


7 Draw a Right-line : as, A m, upon the End 
A raiſe a PerpendiculdriA-m. . 3 99 

2 Make A m 2597920 Z 28 OL . C 
Radius and de- | 
cribe the Arch 

m, which di- 
ide into 90 — 
qual Parts, then 
draw a Line from 
the extream points | 
pf the Limb or 
Arch as m, then 
ith one Foot of 
your compaſſes in 0 1971. © 0 Aal « 
he interſection of 11 3510 . 
he ſaid Line with the UM (5 viz. ). Jes m, „Sake 
\rches from the Degrees i in the Limb tothe Line 
= as 10, 20, 5 s. 80 i is m n a Line of 
ords. 


* 


3s Nl 4% IX. 


Aa mA 


a 10 qui 132 Kune AA — 
o make an Angle of any. given 88 of De- 
"07 911.45 Ness, (heel 350% 


& T CT + Ja Bg'ti 4 73 ns. 72 * al 
11 


\ 


. 
' 


% 
— —— 
— 


* RV METRICAL 
We Deaivtht Line | 


2, With the Chord 
| of 6 A era # 
, 1 "fs off ; 5 A 2 
from xe CHtds to. 
B A Cie ; Degrees, wing 


P R 0 u x. 
How te make u Right-Ahgle, or ee 
Degrees, ꝙr wHai nenen 


16 II 
1. Wim the Cher! J e 
of gu 0 "+. RON 


2 


11 291i 


the cee and ſer 1 1 io oft 172 Ms * 


9 to B B. TH 7 4 1 9114 04 i\ 
'y + In i 29 1% 1} SMT 4 
; tex! is C A $8 I 6 
Ang — requir d. | 20490 ö 


PROBLEM, &. 


How to make an Obtuſe Angle ſuppoſe of 11 
* e af (4 O98 om cc o { 
When an n Af is Oviets (#23 more than 9 


3 3 
* 1. Tak 


1 


RO WR S 2 


C 3 ——— * C (\ C %, 


1. Take belt the given Angle (120 572 30 
t it twice on the ſweep of 60: from B to C draw 
e Line A C, which makes the e B A'C 


15 as requir'd, i 


PROBLEM. XII. 


pon any given Right. Line, as AB, to make 
723 enen Tnangle. 


I. Make FM given. 
ine, A BRadius and 
tting one Foot of the 
ompaſſes in B, ſtrike”. 
ne Arch A C, alſo with 
e ſame Radius, and 
ne Foot in A, ſtrike 


e Arch BC croſſing th e foridse Arch i in 0 
2 de Ir B N Gua and 
tis done, riangle A 
ded 8 7 10 __ 


d # w 


Rae 


GEOMETRICAL 


PROBLEM XIII. 


To make an Iſoſceles Triangle of a given Baſe, 
AB, and Perpendicular CD. 


* 
26 


A- g 7 Baſe n 
Given © — | = IRE 
1. By Problem II. . 

Biſect, the given Baſe N nc 
A B, which falls in D. £ 


2. Make CD equal 
the given Perpendicu- 
lar CD. . 

3. From C draw o 
OA and CB, fo will 7 
the B 7 AB C, be an Iſoſceles Triangle 


whoſe Baſe A Bis equal to the given Line AB, | 
and its Perpendicular C D equal to the giver 
Line CD; as required. YM 1 
7 R OB IL E M XIV. 
With three given Right-lines, AB, A C, an 2 
A P, to make a Plane Triangle. * 
Led | — Everhegiven Ln | 
A — DD Y 27 mn 
| | | | 2 4 N r 
Nor, That ſome two of the Lines, take ri 
together, muſt be longer than the thin 
Line, otherwiſe it cannot poſſibly be 5 
Triangle. 7 . 
TS, r f | | I 'Takt 


3 PROBL EMS. 1 27 


t. Take any of the £ 
ven Lines, ſup | 
B, and lay it om 


to E in aRightdine. A 


her Lines in your 
ompaſſes as AG and with one Fact in A, ſtrike 
Arch, alſo make the third Line AD, Radius, 

ad with one Foot in E ſtrike anoth nother 385 0 
g the former Arch in F, join E F "FA 


4.4 4 ** 


0 the Triangle is made. 
PROBLEM XV. 


4214 3 


laving the Diagonal AB, and the 4 Sides, A G. 
AD, AE and A F of . given, 


» Take either of the Arts Fog . 17 2 A 


"Wl to make the Trapezind” , 
q A 5 TY 10 * A bas 
A * _ C | Ab! + i 92101 
et A x * be che Liteegy V. ' 
| A | — — A A2 8 0, 145 pb 881 
A- 1 


nd with any of the 
iven Lines, as A C A | 
the Compaſſes and == 
ne Foot in either A REL. er 22211 
r G, ſyppoſe'in a, T. dT ed, gan 
ike an” Arch, ae bir b, GAA 
ith AE in the Compaſſes, and one Foot in 
4 another Arch, cutting the former Arch 
H, 1 and HG, and one of the Trian- 


e 


N 4 2 | & A 4 OU 
1. Make AG= AB, 2 4 , - 4 | | | 


a. W ith 
1 
c 
* 
oo 
— 
, 
* 45 
* Y % 6 53 aA O—_ "— 
: | ; 008 R 
part Ps | 33 
8 * " 8 2 1 = af 2 i - = A %” 
I, * © 2 PR - : 
I Es 
| N 2 * . > SAS * n — LAH ; 4 A 1 
e Pp pe * & 1 * + % A, 
. _—_ * 4 , 2 


a8 G EOUETAI0AI 


2. With A D, in tlie Compaſſes and one + Fo 
in A, ſweep rch,\ alſo with A F inthe-Com. 
paſſes, and one Foot in G cut the laſt Arch in 1, 

jon FG. and LA, and "tis done. Gee the lik 


8 


5 ” 
* * * = Fr? 40 
. 


1 RO v. 1 Xyl. 


An' d Figure, as Ge 4:1 
equal and alike hereunto,” 


8404 14 TS oF 1 —_ 
A 


1. Divide the gi · * 
ven Figure 4 be 4e 
into Iriangles, by 
drawing th the Diago- 
nals ac and ad. 

2. By Prob. XIV 
and XV; ol 1 
three | Lin ; 

4 PantÞ' c, at 
the Triangle A B G. 
alſo upon A C, Wir 


theyijol elbe ung 4 ro 


wt 


7 4 


AD 8 the two 
5 Lines, 4 e and. 4 4 
make the Triangle 
| A E D and 'tis done, 


nr? 8 7 36104 50 279 
aten ie ton ennie 


** 


a 1 i * — * 4 * 
N ds © „ I , 3 © . £ 41 1 „ A 4 4&4 1 a. 4 
g x: 
. - % 7 2 R 
LI 
n # F ' * 
2 f . . | 


PROBUEMS! © 44 
Mee 
PROBLEM Xun. 
yen any Right · lind Figure as 4d, to make 
another like Figure whoſe Sides may be twice 
as big; or in any other, Proportion-- 


+2 
* = 1 ö i. 
+ yg * * Ibis : 1 . * 2 


* 
929 ö 
, 0 
. 
o * 9 
p * 14 * 
, : 
. * 
j x £ 
: _- 
: , 28417 . , 
4 » 3 , 
* 1 Fw = 
1 7 1 
. COLE 
(> $4 5H] T4 Ad 91 
. 4 
.* 
* 1 
9 - . 
w - m—_ * — „ 
5 ö 
* . 


4 
= IE 4 4 
. + 


4 a * * 4 
- 


1. This may be done by the laſt PRO., only 
aking AB equal twice a &. or 'more'eaſity 
us, byPROB. VI. make the SV BA D equal 
e I b ad: continuing AD until it be equal 
ice ad, and upon B make an & N A4 le, 
ntinuing B C, until it be equal twice be, 
en upon C, make an L. equal the . be , 
aking C D equal twice c d, which in this Caſe 
l meet A D in D if the 88 be true dran, 
d will make the . ADC SAA. 


ru; 


U 


| 1 to A iven. 


* PROBLEMS: © 
P, ROBLEM XVII. 


Upon a-given Right-line AB to make a IM 
- trical Square. 


By Pes. IV. on one e 0 
End of the given Line as 84 
at A raiſe 1 Perpendi- D a 
cular AC which make 
equal to AB, make Ac 


Radius and from C ſtrike 

an Arch at D; with the 3 JA 
ſame Extent from Bcroſs 

the formef inD: Then join CDa and BD fo will 
ABCD be a Geometrical Square. 


y ROB L E XX. 


With two given Right-lines AB, CA, to make 
| 2 Right angled Parallelogram 


Let * 3 — 1 be the gen, Lines, ; 
1. Make DC AB, and ente 64 A 
at C raiſe the Per rpendicu- -A eee 
lar CA which — equal C | . 4 Dp. 


2. Make AB Radius and from A firike an 
Arch at B. 
3. With 10 Extent 40 from D ccoſs the for 
mer Arch i IB) > OL, 
4. Join AB and DB, which gives the Recta 
. ab 1 


PROBLEMS. 31 


. That if the Dimenſions of Figures be 
given in Numbers; the Figures. may be 
made by a Scale of equal Parts, or a Dia. 
gonal Scale the ſame way as if the Dimen- 

ſions were given in Lines: But to make 
this more plain, I ſhall ſhew how to make 
thoſe Scales, and alſo how to: uſe. them in 
ſome of the following PRx0BLEMS, 


PROBL EN XN. | 
How to make a Scale of equal Parts. 


1. Dow's Right-line 46 A B, and raking any 

all Diſtance in the Compaſſes, ſet it 11 times 
pon the Line as fromA to o, from o to 10, from 
O to 20, Cc. to I00, | 

2. Divide the Diſtance A o into to equal parts, | 
hich ſerves the whole Line for Units, ſo that 25 


the Diſtance e 20; alſo '7 5 is the VO 
70, &c. 


* TY 


„% If you begin to take, or Meaſure any 
igure with a Scale of equal Parts, &c. you muſt _ 
ſc that fame Scale, to all the Sides or et 
IE! will be falke. as: : 


* * 
* " 
f a 
Sek | 


7 


32 © EOMETRICA L 


PROBLEM XXI. 


191 Divide a given Line, AB into any Numbey 
of equal Parts, (ſuppoſe into hive equal Parts.) 


. * At each Ead a | ES 4 F 
of the given Line, og 6 2 3 
by PROB. VI make ee 
equal Angles viz, Af io tO 7 


£. BA5g= ZABs. . 7 — 1 
2. Take any ſmall / i 2 1 
Diſtance in your.” ＋ 4 . | 
Compaſſes and run 5 re 
it along your Line "Pe 0+ 0 
Az, dividing it into gz equal Parts,” al; run the 
ſame Diſtance from B to 5 {along B 59 b 
alſo Divides 5 B into 5 equal Parts. 
3. Thro' thoſe Diviſions draw Lines, as 1.4 
2. 3, Cc. and they will Divide AB into 5 _ 
Parts as was requir'd, 


PROBLEM xxn, 


To make a Rhombus, whoſe Height may | be 15 
wr a. each Side thereof 20. 


* 


1. * Right 2 
line, and take : 20 
from the Scale of 
equal Parts, and i 
ſer 'thereon- aas 
from A to B. -N 
22. Make AB 
Mdius, and ſett- 


PROBLEMS! y 


wh inB ſee the Arch D, ikeuile 
h one Foot in A Geet the Arch C; from the 
ame” Scale, of equal 4 take 1 5 and with 

at Diſtance, Rights Prob. 1 w'C Pallet to 


\B, cutti Card P. 
3. Join A Hae and DB, lo . AB Op tlie 


F N requir d. 


7 R 0 BL 2 Mt XXL, 
How, to make a «Diagonal Sale 


A ma Scale s Sade its rouge 
qual Diviſions, as the Diſtance between e a 

is one of thoſe large iviſions, and theſe fi gnify 

Hundreds, then at the Side of the Sale there is 

another large Diviſion, as 0 H which 18 divided 


into ro equal Parts, and theſe. (i, nify Tens. 
The Figures 1,2, 3,4 Cc. on pd 


Jnites,” WE 

To find ary Number on this Scale. 
Suppoſe y ou would find 2 Chains, 25 u 70 
& forthe 4 1 1. 4 rf She d 12 by 


2 8 > M5 RON 

1 GEOMETRICAL 
ions, Then fi Ie Litts,/'go bp the 
onal 9 70 (viz,) on the Side run along 
ine until you g come under 5 LE. the top * 
that Place or ,m£eti ains 2 8 Kind 
Which is at Z; ſo the 19 y Li is 2 C 28. 
or 225 of equal Parts: 


. GL 2 

ES: ; 3 00 8 
I 2 : 54 or J 
22 's 2: 88 & 8. 
11 2 88 D 


2 


PROBLEM XXIV, 


7 0 a Rhomboides, whoſe Sig: may! 
each 121, Ends each 100, and Perpendicul 
1 3 height 90. — "== 

Ri t-line | 
Res 
121 from th 


<Q Diagonal 


"kia on es wat which 400 one Foot, iu 
ent Points of CD; ſweep the 2 Arche 
touchin whoſe tops draw. your Right-line Al 
fro 90 ſame Diagonal Scale take 100, 4 
With one Foot in C ſweeß the Arch at A culüt 
A in it, alſo ſetting one Foot in Diſweęp 4 


Achat B Ai B ſo is s ABCD the 1 


| 


— 


PROBLEMS. 38 


Fx 3 * oh » 7 * FY; x * 


,oides required; "the Pe dd Co is let fall 
om the P oint C upon A by Prob. III. ; 


Nors, All Parallel Ri ht-lines, falling u "a 

Dr cutting the ſame Ri Ans make equal Angles 

s in the following igure, the Lines BC and 
\ E. being Parallel make the Angles AEF and 

3 CE, vizz the Arches h and : F equal to each 

dther therefore if you make the Angles AEF and 

ines A E. * B. C _ be Pa- 


= 0 xv. 


pon a Given \ Re oht-lite, CHEto TOP a Rhom- 
whoſe 5 Angles ſhall be equal a 
1 ee e - 


5 4121 99 17177 , | . 5 


r. Produce the gi. 
ren Line C E _ 
th, * to F.,. 1 
2 Prob. e 
he . EC Band AEF 
ach equal the given 
ungle D making oB 
— E. 15 each el 
3. Join AB and ds 


| G58 


% % 1 * 75 7 * 
C2 


gs PRO B L E N. 39 


en ny Born Right dine A B to wake A Re- 
S n 


: „ 
& 3. 73 FR hg 5 4 .. 1 47 8 14 
9 2 % 4 . 5 n 
8 7 "IK , 


* 4 
4 : 


— | > ' 
wh . * © 4 5 20 ” - 


GEO METRICAL 


3s. 
1. Make the given Line AB Radius and on 
each End thereof deſeribe a 1588 . each 


Me: a 91 ing uf 


2. Draw tlie Rightline DE. 
3. Make AB Radius and with one Foot in E, 
fivgep the Arch F cating 9D in c arid th 
Ehen in Fand G. 
4. 2 Ruler from F to e and it will cut 
the, Circle in L, and laid from G o „ cuts the 


1 in 
n L and M with the Radids AB strike 
8 1 1es croſſing each other in Or Huy BL, 
, OM, and A and its done. bY 2 


5 ROB LE N Nn. | 
Upon 4 given Rigtr line to. wake * en 0 
1 Fa. i 


Ru L B. 1 Hrn | 

8 Divide 180 D by the Nabe J 
of Sides that the given Polygon is to contain 2 
(Ge ce Dx. 15) * the Auotient ws 90 
| 3 


_ , 3 
— * 


er e 355 


es, al of the remainder make an An 
8 End of the given Line. oe" 


* 


Ex Akt PLE, 


low to make a Regular Pentagon, each Side of 
We 9y be 84 Inches Feet, Yards, Gr, 


Nee 1 7 2 NK 7 
„ Draw a Rig A AB; making it 
equal 84 from the Par onal Scale now the 
Number of Sides in « Pentagon being 5 by 
the above Rule, 180 — 5 36 and 96 36 
= 54 therefore by Prob. IX. make the Angles, 
ABC and CAB each equal 54 Degrees ex. 
tending theit Sides until they meet Which is 
in C, fo.is C the Center. of the Pentagon. 
2. Niete CB or CA Radius, ane — 
deſcribe the Circle. 10 E 29 
3. Take AB in your eee and it will 
Divide the Circle into gz equal Parts which 
join wir the Right-Lines BD, DE, EF 


and F-Afo — 


. 


* 


; 13 
. V 2 I # — A 
9 EF; * * * bo 4 


8 


* 


GEQMETRICAL. 


38., 
- - 


No rx If you Meaſure CP upon the. ſame Di. 
agonal that you took AB from, it wil 
ſhew the Perpendicular height” of the 


8 A 
7 R 0 * L K U¹ N 
To mi any Regular Palygan, (ſuppoſe 1 
„ien 8 


N 1. Decibe a Circle 
And croſs it with a Di. 
ameter A 5 which divide 
imo as o equal Parts 
as the Polygon hath 
N Sides, ſo.” a 1 
Having 5 Sides the 
ameter muſt be divided 
j =. into equal Parts.) | 
{dit ith the whole Di. 
as Bee in the Compi 
̃ ane "2006, and one Foot in A 
Of me HM ſweep an Arch alſo with 
the ade 5 ent bd one Foot in Strike another 
Arch croſſing the former Arch in BDW. 
3. Always lay a Ruler 5 of thoſe 
Diviſions and draw the Line D E cutting the 
Citele ih E. Join E A with 4 Rightlins and it vil 
| A onahe Pen gon 15 e een ee 2 50 


% ubs 3 1 


19 

Ren e ON, r 1 "obte itt 

Divide 360 Degrees lee, Dart 1 ha by the 

Number of en en, ang the 

1 n Qiagen 
% 205 


% 


1 5 ME 17 ay 

bei 35 
botient win (bein Nat taken from the Line of 
hords) Died the ery of the Circle into 
as many equal Parts as 7 n gon hati Sides 
he Circle being drawn wi mh the Chord of 60 eg. 
So if the abbve Gircle be deſcrib'd with a 
hord of 60 Deg. and you take 72 Deg; 


he ſame Scale of Chor s, this 72 will be a 9e 
of the 1 for 36 = 5 = 72. A 


PROBLEM XXX 


1 * 


To make a mene Ovar. 


* I 


»Peſeribe any 
b equal Circles as 
TaBe and Sa Ce 
paſſing each thro? o- 
thers Center Band C 
and crofling each o. 
her in 4 and e. 
2. Take the Dia- 
eter of either Circle 
(vi) S Cor TB in 1 
he Compaſſes and ſetting one Foot in er 
he Arch I with the fame gone and one F Got in 
ſweep the Arch G, ſo is 17188 an a 


PROBLEM XXX. 


Austher way: to, make an oral or ELL ists. 


I, Upon any Plane that vou would have the 3y 
Oval A in 2 Han Nn as at Band . 
; 2. To 


2 mi D 


a) | " ITY ST my "I 
- - * 1 & fn. , 
4 : 1 4 4 
4 - > \ Te F 55 4 1 | 
* . 


£4 Derr — „ 0 
Thread... wok 


: DEB 

3. 10 the Double, 
1 ſaid Line as at E ꝑ 
u Pin and move the B 
about with-your, Hay 
8 oy Line i 

iy '%/ ſo | 

the Pin mark out an u Exeter © all 


P.R Oo B L E M "He. 
Fo deſcribe 2 Pax: ABOLA on a given Axis, 


H E "Ws to the ſection of a Cone and 
Plane parallel to one of the Sides oft! 
* Cone, that is to ſay, to a Right-line dran 
from the Vertex of the MF thro? ſome point 
the Circumference of its Baſe, which is a Circ 
This Section or Parabola is bounded by a Cun 
Line called a Parabolical Line, and ven 
Conic Line, becauſe a Conie Line is the Sectio 
of a Plane and a Conic Superficies, that is to ſa 
the Surface of a Cone. 7; t is evident that this 
rabolical Line is a Curve Line, and ſpreads in 
pr ogreſs not unlike a Rope ſlack pull'd, or a hea 
body, which beingthrown obliquely. into the At 
8 with much the lame FOE deſeribi 
© # Parabolicat! Lane. 5 


. 


{ 


xa 


1 


b ITITTA 19 * 


2 E x AMF IL W 
ven AB 1 As and CD the Parameter o 
Ou mort — to deſcribe the Fi gure. 


1. Make v Ny nn 94 
ep as many Circles as you eaſe allf — - 

uſt paſs thro V as upon the Points «, e, o, ands 
Strike the 4 Circles all meeting in = 
2, Where each of thoſe Circles cut the Axis 
s in bra 4 and o ſet the E (viz. * ptoq - 
om b to 1 1 to 22 from o to | 

; 8 . 3 Thro'. 


„* GEOMETRICAL 


3. Thro thoſe marks q 1, 2, 3, draw right 
Lines at Right-angles to the Axis, and when 
thoſe Lines cuts their reſpective Circles draw the 
Curve E UF and it will bethe Parabola. 


Nor, More Circles you draw the exadter 
ou'll have the Curve, becauſe the prick' 
Linde will be nearer each other. 


4 If 1 divide the Square,” of half the Ordi 
nate by the Axis the Dae is the Pa. 
nn 4 


Thus I have ſhewn how 3 of td Weeds 
Figures, belonging to common Menſuratien an 
made, I ſhall in the 12 following Problems ſhey 
how to work the Rules of Proportion Geoaend 
* or ks Lines. | 


* 


ti 


[1 
i 
! 
4 ls 
& 


\ 


| enter 


ro RA Iv or by Lines, 
rettete 


7 KY 2 LE [diene 4 


0 Fats en ee 4 let 


Ius ce Ed ach Alen Line AR 
2 4, 1 ny pgs draving ther. 


BF 1 99 e A+) 
„ De ang FE=Cu join EB 
nd Parallel to EB thro” F Cby PI og. 1) draw 
and tis gone Fog as EA (196) isto A 
167) 15 1 is Drop ag to > Ag. (847) and 4 


E AP: 
1 5 E. | * N PRG 


\ 


„ IS EN ND. 


\ 


* GROMETRICAL 


P ROBLEM. XXX 
Givea twoRightines Aid By to finda third 


ven Lines make aty 
An le (vir) make 
DE=A«andDF- 
5% Produce. D F an 
N length; lo make F 05 
A and join F E. 
: 2. Thro' G and Ps 
rallel to FE by Prob.. 
draw 0 L Guttin PE: 8 in L and ti 
Þ . 4 For as D FG: EL but FO= 
DE therefore 2s PP: bk. DE: EL . 
third proportional ſought which by the ſame Scale 
that you take A a and Ba from is 68, 9 the Pa 
rallel is had thus, ſet one Foot in Gandtake the 
neareſt” Diſtance to.E F 8 if need be) 
with that Diſtance and one Fot in E. ſeheep an 
en by the top of that Arch ende G dau 


Given three Right-lij6s | A's a, B. 4 and Et 106 


2 fourth in Proportion 21 83 
| 1. Make 


4 1 
4 % #3: 
12 * 


PROBLEMS » 


1 * { 
= 
: 
: 
| 5 
* 1 
- 
. | 
* wil 
om 
« + 
-.þ 
U af 
85 
* — 
= * 
- 3 
1 9 Y * — 
V. _ 
# 7 * . - 4 
; "iy | 7 * 788 2 * WW — 
* 8 5 ** 0 9 RS. 4 
g : 


7 Make D E equal to A «, Cots bb 

L = Ca join K F and thro?” L. parallel 1 0 

aw L G: to cur DF ane Go * 

So is D G the fourth 2 requir'd, 
enn DF 1a :: DL 1350 
By this Pos it any 3 Terms i in the Rule of 
ee be given vou may ecakly ſee gy Er 
| urch for F: DE:: be. Land s DL: 
E.: DG: DF, ab Gb: DL. Ec; 


PROBLEM Savvy. 


1E . e a: Pigs of Wark in 
e, in what Tims 175 15 Laber. 

rs do the Jame' Work, | 
eri v! t: 38 


N 01 the the wit ren. —. ay; ve as) 0 


N 7 = 
* 


9 — air 


4. - Bythe Di onal Scate, make DGequatr 
or wg and 55 9 or 90 alſo * 1 1353 « 
ein Ep, * mike the 1 ng DGL 
FE drawing EF till it cut DL in E the 
oo the Diſtance, E D in your Compaſſes and b 
it upon the Diagonal Scale, and you'll find it 8 
or $1 the 26 Wes Tor as DG : as 
DF: DE. n , 929 2\f a 


49 Nors, has. is fa Tr ht from th 

Dias Scale 1 35 then for 9 you take 9 
and for 15, 150 and then in ſtead of, callin 
DE = may call 1 5 8 4 


The Reaſon of theſe PrxoBLins about Pr 


port from, Eucſid, 4, 6, 6, and 7; »Propol 
benz * cf the 67h Book: And is from this, 


THE OREM Iad 4 


une Triangl es are alike, their like Sidgs at 
portional: a is "thoſe Sides wHich Sal 
I 1 equal Angles; To alſo thoſe Sides whid 


are about the equal Angles, will be Proportion: 


7 
* 
* 
; 
- 


+ PR OB-L-EM:S.-- 47 
d pi if. any two 3 have 
eir Sides Proportional; their Angles are cqtat: 


It is not my Intent, to demonſtrate Theorems | 
re; yet becauſe of the great Uſe of this Theo- 
m, I preſume to account for i OS in'the-few fol- 
ning Words. | 


Tor + 


In hi Figure bo Pubs. P 12 3, fppoſs th a Line 
F to move Parallel to itſelf any Diſtance, as to 
and there it will become gh the- Line L N 
) N DF being extended) now it ĩs plain by 
That if E F become LG, E'will 
oh DL and DF will become DG, That is 
DE: EP:: DL : LG, and PF; EF: : 
G: LGG. E Fand L G being Parallel, the 
jiangles DE Fand DL G are alike per DEF. 41. 


Alſo by the ſame Rea fo; if you. draw FN 
rallel to DL the 3 Triangles DEF, DLG 
IFNG are all alike. | 


THEOREM I. 


all Ri yang ed Plane Triangles the Square 
the "op is equal to the Sum of the 
aces X the other two Sides (47 EucLip 1.) 


DEMONSTRATION. 


Let ABC be a Right-angled Plane A in which 
fall the PerpendicularB from the Right-angle 
pon the Hypothenuſe AC then are the three 
angles ABC, BCD and BAD alike; as TY 

$ Foy "eb the two llowing Notes. 2 


. 
n #<E 
* 
— 0 \ 
5 «& - 
a . 
# K 
* * * 


Wm _ GEOMETRICAL 
es of ere 


i. Na, The Sur of the three Ang 
plane Triangle, is equal to 180% (hr; 
| b 1. Baek) Therefore if from 180 
vou Subtract any two An Jes of a plane 4 
the Remainder is the third Angie. | 
a. In all right-angled plane Triangles, the righ 
n being go“: If you Subtract eitheru 


the acute Angles Trom * you: will hay 
the _ 85 


Now LABC (or go®) —L. 9— —LC=LA, ang 40 
(or go - CBD = C, "which taken fron 
ABO or 90 leaves 4A, Se. that is the x/ 
DB, and AD, Fe. 2 * 

. 8 41 | 
Let =AC, a=AD, x=DG, e=BD,9= 0 

1 3 0} £5 15 j 


* 


„ 


A 
: 
* a 


- _ bs . - 
— = * — a - - * 
— - 44s —— —— 

. ꝗ—ymñ— 7ẽ21 K 2 ag Fa — — 

-'Y x * * 
F = 

- 
= # 8 A 2 


— 
e ” ern 


ro Ms. 5 
id | 10 r 


P 
5 17 in 
wo J AdL 


* _ > oy 


14 


. * * * 
92 > 


4 
E 
K 


* | 4] PP= AL hence VA 


—— 3 


CE = BE. Of EX ATE. 
UU=4AB or AXATE. 


SS On, 


=4+z=3 by the Figure 
B 

ol o + VUU=8BB, as was to be proved 
| from the 5th. and 6th Steps we hays 


FT 
120 


; ſe: ExATE ü A: AXATE 
lat is ] EK: :: A . alſo 
A ATED: * N. 8 


| that is 3: VU 1: 4: AA 
1 Hence atiſes 46:50 4, 41, 42. 


Theſe tie 8 being of 1 great Uſb . 
have thus prov d their Truth that a Learner may 

tter retaln ſuch PROBLEMS] in; mind, as . 

ercon, of which there as A great many. 


Dore, 3. An Angle! in Semi: cirele i is 2 Ri; 
Angle(31 EvucLip 3) by e 


Steß abpye, we find mean P neon. in" 4 


» 
aA © 


| „ GEOMETRICATL 
PROBLEM Xt 


Between two given Lines or Nuihbets, A B ( 36) 
and AA (100) to find a mean Ces La gh 


— 
— — —L— Rt 2 —— ˖ — — 
- 


. - * . 
6 F S'2nd l 0 
mo — \ 
4 P of 
1 


„ THe yy 
5 = 
36 "= XY 


1. Draw a Right. line C E on which make Cl 
= A aandDE = AB, and von. D (by Pros, 6 
raiſe the Perpendicular DP. 

2. Upon CODE as a Diameter. deſcribe the 
the Semi- circle CPE, cutting DP in P fo is Dl 
ihe mean Proportional required which laid on th 
Diagonal Scale is found equal 60: For as CD 
PD :: PD: DE (STze- 1. TagOREN 2 
for if Lines be drawn from P to C and Et 
Angle CPE will be a 5 aſs NoTz 3 


1 Den AL, 7 
? _ & . — 2 Y F ** # "Cs 
6 * 4 _— g : * 0 
i 6 * g 4 * 
. 24 
9 > * * * 
we # L - 5 3 7 1 þ = = a 
- 
_ '4 e * * 3 = . * & p * » 
whe A ” F * = * 
% 4 4 1 offs 
- 


PROBLEMS. 


PROBLEM XXXVII. 

0 Extract the SQUARE Roo rA any 
” Number. © 

| Suppoſe of 3600 by LiNnEs. 


RULE. 


Mean Proportional between any two Lines 


A or Numbers is the Square Root of their 


ze laſt PROB. found = 60. 


d &c. for any other Number: So the Square 
oot of 3600 is 60, and thus by the Diagonal 
ale you may find the Square Root of large 
lumbers, ſee STEP 4 foregoing for proof of 


IS. 
PROBLEM XXXVnI. 


ö 
« C WNT. 4 


find two mean Proportional Lines. 


I. 3 2 Ri ght-line as CM any length, PP 
on the: End raiſe the ee CH, 
1 it any length. 


Product. Thus 100 x 36 = 3600: But 
mean Proportional between 100 5 and 36 is * 


Alſo 360 & 10 = 3600, aud a mean Proporti- 
al between 10 and 360 will alſo be found = 6 
like manner 90 & 40 = 360 and a mean Pro- 
ortional between 90 and 4o is alſo found. 


tween two given Right 1 lines A and 0 to. 


j 


EF, . 
> 
* . 5 0 * 1 
2. | 
th 5 
þ Wi L 
— 4 \ 
. 


& GEOMETAI CA. 


ö 
2 —— m , 

36. ＋ 
3. . & ; . a : | 
| „„ 

| 2. Make CE equal the Line B, and make CD 
equal the Line A, draw the Right:line ED which 
Bivide into 2 equal Parts at F, then upon F, as 
a Center deſcribe the Semi-Arcle E & , then 
take the leſs Line B and with one Foot in D Strike 


an Arch croſſing the Semi- circle in G. 
Laſtly, upon the Point G move a Ruler, itil 
it cut the Lines C H and CM, in H and K at 
an equal Diſtance from F, ſo ſhall EH and DK 
be the two mean Proportional (Lines ſought.) 
For as E CG (B): DK:: D K: E H, and 
EC: KD: EH: CD: (A) 13: e:6. 


2 


» 
” 8 


91 ; '© | 8 VP 45% +7 1 , 
7 RO B LE M XXXIR 
0 Extract the Cunp Roor Geometricalh. 


— RIS TOR | 
IHE CubeRoot of any Number is the 
frirſt of to mean Proportionals between 
one and that N aber t eh becauſe in 
great. Numbers this method will be tediots, 
take the following one, viz, if any Number be 
e „ multiply d 


Th P R OB EMS 2% 83 


multiply'd bythe Square, of any other Number 
the Cube Root of that Product is equal the 
firſt of cu mean\Proportionals between. the ſaid 
ug- Numbers. t oo 


1 E XA M PL E. 
What's the Cube Root of 67584. 


Take any Number which you ſuppoſe will be · 
eſs than the Cube Root of the given Number 
67584, ſo here Itake 32 which ſquared is 1024, 
but the given Number 67584 +- 1024 = 66 ſg 
he firit of 2 mean Proportionals between 32 and 
66 will be the Cube Root of 67584 now if you 

ake the Line A = 66'and the Line B za from 
your Diagonal Scale the Work will be the very 
ame as in the laſt, PA OB. wherein D K is the firit 
ff two mean Ptoportionals between, 32 and 66 
hich D. K laſd on the Diagonal Scale is found 
aiot nearly, ſo 40; is neatly the Cube Root of 
7584 as was required, and with an exact 
Scale you may regdily find the Cube Root of 
great Numbe ts | 


1 . 1 * * | 1 k 
l .* * z * 
4 , a ©. * 
ry / N 0 


Hh | nr | 
To find out two Lines which ſhalt have ſuch Pro- 
71 77 to each other as the Square of the 
ine A hath to the Square'of the Line B. 


1. Make DE = the Line A and upon D raiſe | 
he Perpendicular DC making it the Line B, 
din FAS W. A 66277 9103503 1570 Dorn tt 

- 6 4 7 "_ ; 17 


6 _ 
: © "7 
4 * b bs = 1 d jo 4 N 4 
4 ALY} * & * 11 a i #8 4 y 4 * FE * «4 
. w a4 4 2+ e. 1 N A. 
& Fa, a # „„ S $44 4 f 
1 | 
i, 
f P 7 


* 


84 GROMBTAIQAL 
2 Pede Hypoth r 


wake CE from 
let fall the Perpontteitar B 


DF and 'tis done; for: 5 

rA: B:: EF: FC, 5 8 1 
STEP 5 and 6 Tuxo- rg 1 

Gre „ | — —— 
PIE. : e TIeD « - — { 


"PROBLEM xt. 


Tos div a Line CDin good as the Line Ay 
1 to che Line B. 


* % 
= 98 61041 1 


- 
* 


- 


FF © By Pack. 36. divide cp into loch P 
render e A kn B that is make Oy * 
= A join, AD and make the 4. K. 82. 
den us B: Ar: CE: E UD 

2. Make half CD Radius, and deſcribe if 
Semi cirele CFD, then upon E raiſe the Pe 
Eh: EF cating the } Cinde in Fo | 
| | ew | 4 TL 3. 7 


4 


3 
3 


- 
. 
＋ 
« .# 


p O/BLEMS.. ; 
3. Join cr and PD, and tis dane; fot B: 
ie 2. Alſo A. B: ns 4B 1 CF, 


* 


© 7.8 Th TIHs 13 


' © 7 Sf 


0 enlupe. any Line k in Pond Ache 


che Line B laſt Fis. 5 


t. By TEE. 2, make it as A:B:: CE: 
D tan u D as a Diameter deſcribe the 
emi-circle FD. | 

2 Upon E erect the Perpendicular EF cut- 
ng the Circle in F, 8 join CF and tis 
one, forx A: B 


Tuxokzu 2. 


32 


3 


EN) WAN 4 
P R 0 1 * E N Min. 
o cut a — Þ abi in extreme and mean 


* Wir 8 


T 

; 5 3 os it A. 
C 8 2. BietAF in Gand 
4 


3 5 FA making Gl GD. 
LI J. Mike AG A1 
N 0 D and tis done, for as / AD: 


„ 


F: MF DSE and 300 Taxe; 
A ee 4 REC 


any Proportion, Suppoſe as the Line A” 0 


F: STE, 


1 e A F ma- 


join 8 D and Produce 


ines ee . ; 


* 
R : 
a” = 


- * — = 1 p » 
# 4 o 4 4 1 * , A % , 
« Ci; : 5 j . ö © 
3 bo » — - 1 * FR 2 4 | 
1 x pe 4 * * 7 1 
9 a. 8 1 F = , - 
, 1 1 9 2 ; — * . ous hos , G | 
er ̃᷑ OOO GO FOTO 2 3 —— PP ̃ Ee WEI AQ! ]ꝗ AUX... ] e nn i ee Ir ü 82 — K ˖˙·̃ 


— ———_ 


„% GEONMETRNICAL 


t The 26 following PROSLN Ms are the chi 
 PxobLENs belonging to the Circle, where Noi 
unt 10 Inſstibe one Figure in or within apcthe 

Figure is the fame thing as to cut the one out 
of the other, 3s for Example to inſeribe a Square 

; in a Circle, is the fame as to cut a Cirale intq 


ateſt Square that poſſibly can 
ight- in'd Fi igure i is inſtrib'd in 4 


Shen all its Angles a are in the Circles Petter 


nnn Peodiems | 


rare 10 ru 1091 *. 


C I R C + | > 
E = XLIV. 


Given a Girdle ABCD4o find i Center 


1 Ny where within the Circle draw. @ . 
:  Rightlline, ..as OO which biſect with 
the Line BD, in like Manner biſect 
Line BD with the Line AC; ſo is BD a 
4 as alſo AC, and were they e croſs each 
4 


other 


1 


= 
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other as at E, is the Center of the Circle requi. 
red, thoſe Lines are biſected by Pros. 2. , 
Norz, The Diameter AC "and BE c cut each 
other at Right-angles and fo divide the Circle 
into four Quadrants. 0 


PROBLEM XL. 


To draw a Right. line that ſhall touch a Circle 
in any Part of its Periphery, ſuppoſe at the 
Point A, © 


1. Thro' the given Point A, draw the Diame 
ter BA. 

2. By Pros. g, upon BA from the Point A 
_ raiſe = Penen AC which touches the 
Circle in the Point A as was required, 


By this a _— is drawn to any Point i in! 
on rcle's Periphery. 7 


PR OL E MS. 8 - $9 


PROBLEM XU... 

Given the Verſed-fine A e and Chord BD of 
any Segment of a Circle, to find the Diame- 
ter of the whole Circle. | 


1. Draw the Right-line AB, and upon, B 
a, Perpendicular BF drawing it any - 
22ͤð7]½ 9902 CTIA SOZ LEE 

1 Produce the Verſed- ſine A c until it meet 
the Perpendicular BF, which is at F, ſo'is F A 
the Diameter of the whole Circle whoſe middle 
is at Cſo with the Radius CA you may com- 
pleat the whole Circle this is plain per NorE 3. 
THEOREM 2, EW on 
If the length of the Chord B D be ꝙt and the 
Verſed- ine AE zz (it is no matter whether or 
no the Arch BAD be given) you may by the 
Diagonal Scale make BD = 91 and in e the 
middle thereof raiſe the Perpendicular A ma- 
ing it = 33 then join A B and go on as before 
ind Meaſure the Diameter AF upon the Dizgo- · 
2 Scale and you'll find it 96 nearly. Ta 


4 
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4 
| 


To go this AxtTwMBTICALLY, 


As AE 33 : BE 45,5 : : 45,5 : FE'62,7 
which 4000 to FA 3; 33, gives the Diarti 


ter AF 95,73 (ſee PxoB. 37.) 


PROBLEM XLVII. 


Having che Diameter of a Circle, ſuppoſe Al 
96, and the Verſed - ſine or height of a Se 
ment; ſuppoſe AE 33 to' find the Chord « 
breadth of the Segmiony BI" 


This is but to find à mean Propottio al between 
33 and 96 = 33 (viz.) between AEK and Fl 
which by Pzos. 36. will be found to be abou 
45,5 = EB or ED which doubled ow; BD 
5 5 for the er Fee f 


Theſe ProBLEMs are of! great uſe in meaſu 
ing e of . Haber or Spheres. 


4 — 


as | P R 0 B 15 B M XLVIII. 
| To find the length of any ArchLine 28 A0 


ty 75 7 


, . k 


4 3 84 1 RI 
1. Dieide the Chord AB 1 4 equal Pa 


ear fet one of thoſe au TOY 1 from B to | 
upon the” Arch, 


8 2 6 * | | "WM Fro 
J 3 N 


-P ROB LEMS | 65 


2. From C to the! third of thoſe Parts, draw 
the Right. line C D which will be My equal to 
alf the Arch ACB. 


P R 0 B L E M XLIX. * 


o find the length of any Arch as AC B by com- 
mon Arithmetic newly. 


1. 1 y the Chord 
of half Segment, 
(vix.) ACor CB, by 8 
Jad from that Product 

ED 5 Subtract the Chord of 

tte whole Segment 
(vix.) AB. 

2. Divide the remainder by 3 and the Vos 

at is the ONT of the Arch ſought nearly. 


CB or AC = = 60 Chord of > Segment, * 
480 
Sb 5 = 100 Chord of the whole Seat: 


Fi 380 


31᷑26.,66 
80 the length of the Arch ACB will be 
nearly equal to 126,66. 


But there can be no Rule given * finding the 
ne of an Arch, exactly (untill ſome find a 
os exact We the e) for . q 
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Rule gives the Quantity ſomewhat too little an 
the greater the Arch is, the greater is the Err 
yet it will do for common Practice, | 
If you know what Degrees are contained in th 
Arch of any Segment, you may find the Arc 
Line truly by this following, 


1 RULE- | ale: 
Als the Periphery of any Circle in Degrees is t 
its Periphery in equal Parts, ſo is the Arch iq 
Degrees and Decimal Parts of a Degree to the 
fame Arch in equal Part. 


Ex AML. bY 

Suppoſe the circumferrence of a Circle to be 71 

and the Arch to contain 3215 (the Decimal d 

15 is 25”) what is the Arch in length? 

Say as 360 is to 71 ſo is 3225 to 10,30, 

ſo the 529 15 will contain 10, 304 of ſuch P. 
as the whole Periphery is 71. 


PROBLEM L. 


| "To deſcribe a Circle thro? any 3 Points as AB 
not lying in a Right: line. 


1. By Pros, 2 biſect the diſtance between an 

two of the given Points thus with one Foot in 
Strike the Arch o with the ſame extent, in! 
Strike the Arch q thro? the interſection of thok 

2 Arches drawthe Right-line ED, alſo with on: 
Foot in A ſweepthe Arch b with the ſame exten 
and one Foot in B ſweep the Arch 4, one i 
rr RE gf | Kigk 


\ 


ight-line FD thro* the croſſing of thoſe 2 
rches and where thoſe two Lines meet as in) 
the Center of the required Circle, ſo ſetting 

e Foot in D extend the other to any one ofthe 
Points ABC, and it will paſs thro the other 
Points and ſo deſcribe the he 


PROBLE M ULI. 


o inſcribe a Square in a given Circle, or which 
is the ſame to cut in a Circle the ans 
Square that can be. 


7. Thro? the Cirde N. Daene as AB | 4 
d _ it at * with another Dia- 
{ meter 


„ 5 
i 
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meter u 4, which is ; eaſſly done by biſeQing the 
Diameter ABZ. 

2. Join the Points B, V's; uA, and As with 
Right-lines and *tis done, for the Square A. 
Bu is the greateſt" that can be cut out of the 


Circle 6, 7, E. 4. 


You may by chis method, make a Geomety 
oo PI. 


* 


PROBLEM ll. 


To find the Side of a Square equal rothe Are 
of any given Cirtle. 4 


| | pad 
- 
of C 3 p 


1. Throu ab l. the given in Ciel uw a Diamet 

as AB, which divige in ſuch Proportion (b 

| Pros. 32.) as 11 to 74; that is, as 11 14: 
Au: 1 0 ny + 3 e N 

14 W K 2 Upe 


W 


2 £5 = jeſs 


—_ 
— 


— 
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2. Upon 4 raiſe. the Perpendicular « ay cutting 


e Circle in b. 
3, Draw the Right-line Ab which is one Side 


f the required Square, for the Square: of Ab i 18 
aal the Area of the Circle, 


PROBLEM ö 


0 end the Diameter of a Ciicle e to the 
Side of a Square, viz. to find the Diameter 
of ſuch a Circle, as that the Area of the ſaid. 


Circle © ma x he BE. Area of the given 
Square A 


N 338 


) 3 22% 


I. Upon an: al of fi iv uare as A 
lhe, a nm any Ss as veg ah Sy 
2. By.the laſt 9857 Pögg, make it a8 l 
J ſo is, ; ABtoAS „thus from.a Dia gonal, Scale 
Scale of equal Parts, lay 41 from Xto N and 
n BM, alſe lay 8 from A to 11 and draw, 11 8 
allel to BM by 7 a AL. A = BMA, 2 
en 8 A; 5A 8 AS e oe LO de 7x 
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the Point 8 erect the Peppendiculy 
D ar ng the half Circle in DB. 

3. Thro' A arid b draw the Right-line Al 
which 3 is the Diameter Feguired.” 7056 


PROBLEM. Lw. 


About a Circle to deſcribe a Square aha Side 
my all touch the Targles Ferd. 


C 2 a 20 


1. Within the given Circle draw a Diamet 
as 4c, which an ight-ang les with the U 
ameter bd (as in PxOoB. 51.) 

2, With the Radius of the given Circle, y 
one Foot in 4 ſtrike the Atches - and 7; ald wil 
the fame Extent and. one Foot in « and” 6, cr 

the former in C and D; alſo do the Uke at t 
| other Ends of the Diameter, 7 

145 Conect the Interſection of thoſe Arche 

wit the Right. Eines DC, CA BA and D, 
5 ABCDhs S required; 6, 7s e, 4- 


p R 


A, * 


FPR 2 LENS, * 67 7 


* PROBLEM LY: 


þ Join havirig around Table, whoſe Diame: 
ter is 100 Inches, is minded to cut it into the 
greateſt Right-angled Parallelogram that can 
be, whoſe length may be to its breadth as 3 
to 2, or which is the ſame as zo to 20required 


the length and breadth of the ſaid Paralielogram, 


Bll... A 
BUD 
9 


r. _ rom the Diagonal Scale take $0 (vir 
of 100) with which draw the Circle and croſs 
with the Diameter AB which. will be = too 
ze Tables breadth. 

2. From the ſame Scale, take 30 and fer from 
Ic * eee | 
3. Upon a raiſe the Perpendicutar and make 
20, and draw the Righ 9 — CB cutting the 
ircle! in v, dfaw be Paralfe! tothe Perpendicular. 
4. Make bf = e"qand be =fq and Join bj; 
* e and tis done. | 

eaſure eq or bf upon the DiagariatScate * 

d N find it "equal to 83 * the 1 
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and eh or 74 853 Inches the breadth of the long 
Square requir'd. 


* This is plain from ſimilar Triangles 85 
P * 0 B L E A LVI. 
Out of a gien Circle ABCD, to cut the grez 
eſt Rhomboides that can be whoſe length mz 


be to its breadth as the Line 4 is to the Line | 
and its accute Angles each equal the Angle 1 


1. Thro' the given Circle draw a Diametch 
AC (produc'd if need be) take the Line 4 and 
ſet Pont the Center D to C and make the 
ECP = given 4. 2 making 'CP=þh.. 

2. Draw the line D P cutting the Cirde i in 

3: Draw F 4 parallel to CP —5 make ⁊ q 

f Came By = De and thro” LE, X 


_ 


. = 


"PROBLEMS. 69 
llel to I making ey = = fy join fq aud fe and 
ou'll haſs. fq, Fe for theRhomboides required. 
The truth of this is eaſy for as D C: P:: 
2 (=2fqor*fe) : for which is the ſame 
ing as DC(= ): CP. (&d); : efifq: 
or as the wholes are, ſo are the halves; s _ png is 
nnn, Ge. ' f 


P R O BL E M LVII. 
bout any Triangle as ABC todeſcribe a Circle. 


rr 
I - This is the Sto: with Pros. 30 "FI 
* 2 Sides of the Triangle ſuppoſe the 
> and CB and where the biſection Lines 
iet as at Dis the Center of the 3 Circle 


E4. 
PROBLEM LYN. 


wen the Circle ABCD to be cut into a Tri- 
angle whoſe Sides way rs in a 1 as 
the Lines 45 þ and c. obs 


10 By Bonn 14 of the 3 3 given Lines 4 be, 


un) other Lines in the fame Ratio) Trang W 


/ 
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yg <> 0 


2. Upo an oe the (etal 


ABC fn the le F GL, and thro the 4 
lar Points «, b, 4 draw the Sd diameters EF 
L, and E G which join with Right. lines: 
you'll have F GL the Triangle required. 


N OTE, By this rirethod i any Figute be inſeribl 
in a Circle you may inſcribe another like N 

©  gure inany other Gitcle; whether greater 
leſs by deſcribing the one Cine X upon d 
Center oftheotherand drawing . Den 
thro? every Angle &c. 


PROBLEM ths. 


* thin * Right-lin'd rag. to mla 
| Circle. | 


ef 7 By n . Biſect any Sow Atiztes of 
proper Trian , ſuppoſe he Angles B and 


' bk 
9 . 
* 
1 
: 
4 
= 
[ ; 
1 
| 
* 
| % 
3 
b 
| 
7 
. 
. 8 * — 
, 6 © 


& o Ly 
' : 
of} = 4 


PROBLEMS | 4 


d where the biſection Lines meet as at D ig 
e Center of the requir'd Circle „ 


oinfcribe and circumfcribe a Circle about any 
regular Figure, ſuppoſe a Hexagon about a 
Circle. rv er 1 1 


e 
- 
* 


"a. 
; * 
B # 3 
y * 


— 


— 


351 


1 By Pa gs. 2 biſect any two ſides of the gi 
n Polygon, Suppoſe the Sides AB and BD, 
d where the Lines of biſection meet as at C, is 
e Center of the Polygon then extend your 

ompaſſes from C to e and that extent will ſwee 
e inſcribed Circle alſo the Radius CA, CB, 
1* Ec. will ſweep the circumſcrib'd Circle, 2 

4. n | 


» 


* 
as Ma. : 
4 U 
7 
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PROBLEM IX. 


To 1 ebe in and hinNaſtribe about a Cirde 
any regular Polygon ſuppoſe a Hexagon. 


r. "© POD. 281 in the Circle you may Uinferib 
the . and biſect any Side thereof as the 
Side ee with the Line C4. 
2. From the Center C thro? every Angle dran 
the Lines Ce, Ce Ce. conte 9 the 
Circle. | 
3. By Prog. 45 draw the Line ad « to touch ii 
the Circle in the Point d ſo is 4 a a, a ſide of the WS! 
circumſcribing Polygon. | 
. Lay thediſtance a «from 4 to the next pro- 
duc'd Diameter and from that to the next pro- 
duc'd Diameter Cc. and you will aps Points to 
draw all the other Sides by. s 


A 


PROBLEM: 1K. 


To tnſeribe in a Cir a — having equi 
'- Angles with a given one. 
— 5 Dray 


Es 7 


"7. Draw a Rightaline 3 as Do E to wack the 
Cireles Periphery in any place as in „then by 
Prx08,6) make the Angle Do M equal any Angle 
xf the given Triangle, as the Angle B. 


2. Upon make an Angie equal either the 
in gle AorC fu poſe C ( (viz,) the Angle m 
the Angle ACB 1: laſtly draw the Right-line 2. 

o will the Angle mn be equal to the Angle 
BA andthe An le mon equal the . CAB oc. 

onſequently the Angles of the Triangle mon are 

Il equal — Angles of the THE - 9 . 
iet Eee 1 2 | 1 1 


PROBLEM, cu. W 


| ocircumſeribe about a Circle A Triangle haying 
equal Angles to a given Triangle: as ABC. 
Both this and the laſt Pxos. may be done | 
_ otherwiſe, by Pros, 58, but theſe are Ku- 
ela9% s method, | 
L + 1. Extend 


| . | 
74 G E OM ET RICA I. 


1. Extend the Side AC making the 2 exter. 
nal An gles DCB and EAB then at the Center of 


the Circle make the Angle FEH = BCE. and 
the Angle HEG = SF. EAB. 


tounk 


2. Where ile Pom F G rat H 93 1 ty 


Circle, draw the Right-lines- Lu, n and 11, 
ſo is the Angles of the Triangle L m » the An- 
gles of the Triangle ABC, 2 the Angle 


mn L =the An 85 5 Ng he Angle 2 


che in a BA 


Iſo by 
©, 3 E. ; 


14 3 


nach L= = the fo 


4. # 


4 


19 
9 


1 9 
\F7 4.47 a 


£ 
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hy R 0 B IE M IX... 


From any given Circle to take away + Segment 
containing a an: unt 8 to a Wren Angle, 
as, SY G. 


1. Draw * Ia ne k Bai. perpeogiculr 0 
the Diameter A. 

2, Make the An le CB equal the given one 
drawing AC Gf ir cut the icke! in C; ſo is 
e Se ment CQFOA that which is to be taken 
Way, 195 the Angle CF A 15 e ud the given 
ingle BAT. 34. E. 3+, ood 


pon A is geen Righrline B b. to minke a Sefiment 
of a Circle in which the 85 ſhall be "AR" x 
" ek Ang as v = 


4 _ 
'1 ” * 1 v2 | 


; 1. a 


— 


- 
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2 Mc. 1 F U the an lit 

f point hy the pe 

FM ndicular Land upon 

«lf | | 0 F. the extremity of th 
7; n 0 Je 55 male the 


: _ 
| , 
* 


fa. | | Br {FBL Cutt 
. — 8 in in I, fo is I the 
2 1. += F "| Hail of the Circle, 
n (Becauſe the angles BF 
and FBI are e oal ; 2 Sides IB and FI ar 
alſo equal, for 10 equal Sides ſubtends equi 
Angled, and contrary. 
Toin FL ſo is the FB ABP. ſo the 
* N Segment is FLOB: This is plain 5 
Nor HEOREM 2. LEW is = 909 and 
42 W518 alſo = o Conſtruction ; B 
90%— 7 FBL is Af and 90 v_.FBL i 
alſo =4FLB by Nork 2. Turonzn 2. 


Nos, All plane An les are equal which ſtand 
upon the ſame E ord, and have their A 
8 points in the. \Perighery of the ſang 

a egment o the Angles F. Band FLB an 

-... equal for they both; ſtand upon the ſame 

Chord FB ind their An utar Points - andl. 

are both in the ſame Segments Periphery 
therefore yourcan draw no two Right. lines 

from F and B to meet in the Arch FLOB 
but they will form Oy Meh; laid Arch 

S the L ABF. 

2. All four-ſided Figures inſetib-q f in A * Circ 

| have the ſum * their two Oppoſi re Angles 
.= 1809 that is & O + 8 
. allo 


allo <Q F.o+ 5 QB, = 180 for 
 QFOB.is a Quadrangle, hence the Se 
ment BF contains an Angle = the 194 
REF, (v.) Angle B QF: = Angle FHR. 
ere you may obſerve that: all ſuch Quadrangles 
as are mentioned in this No/e may be inſcrib'd 
in a Circle, but no other kind can, 132 


1 5 


144 103879 | Deer 911 

P R O B L E M  LXV. „5 te 
iven any Number of Circles ſuppoſe 4 whoſe 
Diameters are AA,bþcc and dd to make one 
Circle of them all, SR. 


g 


oy 
4 ; 
* 
. * 
#, # 1 . bn F ' a * 3 4 
' | . 5 - . a - 
% 
. # . 
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1. Upon any point as A by PCB. 10 male 
28gaefe Da ther take the Semi-diameter cd 
of the leaſt Cirele/ and fer from A'th 4 alſo make A; 
— C the next Semi-diameter join td / which 
will be the Semi. diameter of a Circle whoſe” 4 
rea is the Areas of both the Circles 4 und ct. 

2. Make Ar = de, and maké Ab = s join 
bo which is the Radius of a Circle = the ſun 

of your 3. Circles 4d-cc and. b ». 

£ Make Ag = bo and AA = GA. ang join 
A which will. __ the Radius of the Circle te. 
quired that is the Arca of that Circle whoſe Rad. 
us is Aq will be = the Sum of alt the Areas d 
the four given ep this i is proved by Turo 
REM 2. 2 
Nor, that inſtead of , Diameters of Circles 

you may uſe the like Sides of like Fi igures 
whether 2 wag: Triangles Falygons Cc. 


PROBLEM. LXVI. 


Given AA and BB che Diameters of two Circles 
to find the Diameter of a third Circle, equal 
Foes difference. 2 | 


. "has in the laſt pros. Maki CE BB and 
upon C erect the Perpendicular C, then tak 
AA in your Compaſles and with one Foot in 
let the other fall upon D in the Perpendicular Cl 
ſo draw DE and you- haye ck = the Diameu 


— 


2 
— 


PROBLEM. S. 


— 
aw 9 — — = 
Int _— — 


— 


R 
-. - * - 
— 8 - 
—— — 
— — —— 
— — — — 2 — — _ 


2 * . — 
33 
— 


= 


_ 


- — 


6 ms | LID —— — — 
r OED en P — 


| * H 05981! 

f FI Circle rqlcad! by Tazozric 4 IL 
If upon the Lines BA and AA kinks 

ny two like Figures the Line CD will be the 
ke Side of a third like Figure whoſe Area will 
e equal the difference between we Areas of the 
nid two — DOA al 

163 fl 55 1; | 


PROB LE M e. 


— 
 =_ 


o 
- 
— —a — 
— 


rom a Point B aſſi igned baader a Circle to cut 


off a Segment whoſe Chord (K H) ſhall be 
equal to any given Rightlige leſs than the 
Diameter, 


1. From Pak ales Point B to 8 the 8 
f the Circle draw the Line BG which make 


n W\adius » and, wi h- one. Foot. i in G Sweep an, Arch 1 

COPE curtipg.D DF (OY Th and make DE | 

ci Cx. fmt eee 1:5 chu Top CE ATT J 
2 e 9 


— 2 | 5 
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. VS, 


| 48 N 
HN {Lf L Fu K | C 
4. &. ww. NG." II 
a A \ as" 4 
, | 43 ; 
1 G 2 z 45 f 
\ "Og | AL 
\ *.. | oy 1 
* = .F ad 7 
D Det 4 PL» 
. | 5 PF FRE 


2. With the Radius E D and one Foot in} 
ſweep an Arch croſſing the Circles Periphery i in 
H, join BH fo is KEH the Segment, required 
for: KH = Cri is panic by conſtruction. | 


PROBLEM. LXVILL. 


TWrY 


In A given Circle H! K to deſcribe three of the 
greateſt Circles that can be. 


— 
* 
* * 
22 * 2 
e —2 25 4c 


3 


* 5 ITE: 5 Cenker 'ot th ö giv r drm 
the three RightYines HC Wel K dividing 
it into three Cal Parts in the — HI and 


IK. 
0? 2. 0 
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| C | 60 g 
2. On CK produc'd make KL =* IK and 
Iraw IL. | 


3. Parallel to IL draw K F cutting CI in F 
js FG the Radius of one of the requir'd 
ircles with which Radius and one Foot on FE 
1d G, draw the 3 Circles and *tis done. tha 


PROBLEM LXVIII. 


hut of a Circle whoſe Radius is 61 to cut 5g og | 
the greateſt equal Circles that can be. 


1. From the Diagonal Scale take 61 and with 
at extent on Cas a Center ſweep the Circle 
FG HI whoſe Perlphery divide into five equal 
arts and to each of thoſe Parts draw the Semi- 


o 


ameters CE, CF CH &c. | 
2. Draw a Rightline between any of thoſe 
jo equal Parts as HG and on CH produc'd - 
jAP=4+4HG and draw G gt. 
3. Thro' H Parallel to Gp draw Hm cut- 
ig CG in m ſo is Gr (found equal about 22 
> F % S M7 ch 5 * dy | 
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by the Diagonal Scale) a Semi- diameter of one 
of the five equal Circles requir'd. 
In this manner you may deferibe any Number 
of Circles inany given Circle the truth of which 
may be prov'd from ſimilar Triangles. 


THEOREM: z. 


Like Figures are in a duplicate Ratio of their 
like Sides 19, E, 6. that is as the Area of any 
Surface is to the Square of any Part thereof: 
ſo is the Area of any other like ſurface to the 
Square of its like Part and contrary, 


DEMONSTRATION. 
[1] L xb Area Parallelogram b I. 


By |2|] ex 4 = Area Parallelogram e d 
Theo. 23 „„ 


} 
2 and 34 


This Taroxzu holding good in like Pan 
lelograms will alſo hold good in like Triang 
4 g 8 | Viet | 72 | | (th 


PROBLEMS 83 
they being but the halves of Parallelo ms) 
nd conſequently will. hold good in any ſu cab an 
igure whatfoever; for the Area of every ſuper- 
cal Figure is made upof ſome Number of Tri. 
ngles. 15 "Me 


PROBLEM lxx. © 


o divide a Circle into any proportion ſuppoſe as 
Ato B, by another Circle, a b cd deſcribed 
upon the ſame Center. 


E. U 


1. By PROB., 32, Divide the Semi- diameter 
of the given Circle DEE G as A to B, that | 
as A: Bt: Dn iC, and,upon'e the Middle 18 
F, Sweep the Semi- circle aF cutting tj |} 
iameter EG in 4, where Note that G E muſt 

at Right: angles to FD. 2, 
2. Upon C with the Radius CA deſcribe e 
au ircle a be d; and tis done, for as A: B;: he 
Nea of the Ring Da Es Fb Ge to the Area of Is 
(ae Circle ab cd as was required you may prove 


1 


this. 


* 


84 GEOMETRICAT. 


this by the above THEOREM, for A +B is = 00 
Proportional to the Area of the Circle * FG 


thus A B: ane 13 
or (db). 


Ah dbx. 


| CixCUMSCR1PTION and INSCRIPTION 
Fgures. 


PR OB LE MH LXXIL. 


To reduce a Right-angled Parallelogram ABCT 
to a Square, 


Y Pros, 56, Find a mean Proportionl 
| between the length and breadth of the 
n given Parallelogrami thus produce D( 
to L making CL = CB or AD and upon D 
as a Diameter ſweep the Semi-Circle D GL cu 
ting, CB extended in G ſois CG a Side of thi 
| required Square which bein compleated become 
the Square CEF G whoſe ae is > = Area, Par: 
lelogram ABCD, 


Nor, 1. In this manner you! "dy reduce an 
Kaner of n to one Squa 


* 


? 


PROBLEMS . 83 


for it is but reducing, every ſingle Par. to a 
Square and then adding all thoſe Squares 
together as is taught in Pros. 65. 4s 
2. It you confider what two things multiply'd | 
together will give the Area of any Figure 
then a mean Proportional between the ſaid 
two things is the Side of a Square whoſe A- 
rea will be equal to the Area of this Figure 
and thus you may reduce any Figure or Fi- 
gures to a Parallelogram. | 1815 


PROBLEM LXXI. ... 


About a Square ABCD, to deſcribe a Triangle 
whoſe Angles ſhall be equal to the Angles of a 
Triangle EFG. * 


N 
foo Nr Ay 


8 N 
" 1 
* 


| 


N te 

I. Upon any Side of the Square as AB make 
an Angle AB / = the L G and upon A make an 
Angle Af = the L E continuing the Sides Bf 
and Af till they meet in F and alſo cut the oppo- 
lite Side of the Square viz.. DC produc d in g and 
lo is the Triangle /g that required, for becauſe 
gie Parallel to AB the Angles. g and B are 
equal, and = 4 A by the Note in P ROB, 24 
„ oe Manes conſequently - 
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conſequently the J. F = /. # per 1 Note to Taro. 
REM 2 hence Z. e = & E, F = , and 1.6 
* L . | 
g 


PROBL E Ar Ide. 


Turo any three Points A, B, and IF to dran a 
Square. 


F 1 988 I. Thro' any two of 
tze given Points, as A 
and B, draw a Right 
line ABD. 
Prom the third point. 
7D C by Pzos.23. 25 fall 
the Perpendicular CD, 
| | upon ABD and make 
' DE = AD, which are 2 Sides of the required 
Square. 
3. With the Radius AD or DE and one Foot 
in Aand D ſeverally, ſweep two Arches croſſing 
each ther i in F, join EF and AF and its done. 


PROBLEM Lxxtv. 


Te Augment a Square AB CD to any Projee 
tion, Su ppoſe to an Octuple Proportion. 


2 This is founded upon Theorem 2. There 
produce any two Sides of the Square as AB 
_ by; any ſufficient Length and dean the Dis 

f gonal AC any Length at Feste $97: 
2. Make AL and AH = AC and compleat the 

; Square 1 25 EL, Wir" is double to the give 
; Parallelogra 


"PROBY FMS >) . 85 
ern 


— 


* 
Nt ; 
G 1 | 
* 
a * 


arallelogram ABCD; for by Wi 2. U AC 


hoſe Sides are all equal. | | 

3. Make Am and AI AE and compleat the 
Square AIF'm, which is double the NAH EL, 
r four times as much as the ABCD. 

4. Make AK and A, = AF and compleat the 
AK Gn, which is the Square required; for the 


If it were required to Diminiſh any Square as 
AK Ga, it is but the conyerſe work to this, for 
he iAmFI which is equal half the ci AK Gr, 
and fo on of the reſt, | 

What hath been ſaid of the Sides of Squares, 


as in PROB. LXV and LXVI. 


PROBLEM Lav. 


About any Equilateral Triangle ABC to circum- 
ſeribe a Square. % 2 TL fea 


2 i of any of the Sides AB, BC, CD, DA, becauſe 


LiAKRGn is eight times as much as the given Cu. 


alſo holds good in the Diameters of Circles &c. 


you muſt make AF= An or AK, and ſo compleat 


* : 
= 75 7 7 , 4 
e e 
: s 4 0 


= 
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1 Biſe@ any Side of 
the Triangle as AC with 
the Line BED. 
F 2. Make DE=DA ot 
DC, and biſe& the Line 
BDE with BF. 
3. Lay a Ruler to E 
and the angular Points 
A and C, and draw the Lines EAF and ECB 
cutting thr Line FB in F and B, join BB and FB 
and you'll have the required Square FBBE. 


P ROB.LE M LXXVI 


Within any Triangle FPE to inſcribe the great 
| eſt Square that can be. | 
For by ſimilar Triangles we have 


FO : FQ (FE) :: KO (ES) : SK 
And, FO; FE :: SE: LS 


; herefore, KS = SL, e e KLLS 
(being a Rectangle) is a Square. ny... 
TO _ 2 5 „ we | 5 n 1. 4 


1. W 
2. U 


Pin 8. 


dne Side 
aay COM 


By | 


Theo. 1.11 


42 


R OBILE MS. 


. 


Otherwiſe ARITHMETICALLY. 

Suppoſe the Baſe EF B = zo and the Perpen- 
Jicular OP=P = o, S Ka Side of the required 
* =KL= LL. | | 


1 


pon either End of the Baſe as at F, raiſe 
the Perpendicular F making it equal the Baſe 
E. 


3. Lay 8 Ruler to O and 2 and it will cut 
4. Parallel to OP or FN draw SK which is 


of the required Square, by which you 
pleat the whole Square, | 


| 
| 


AP 
P—A: 422 * {en for the. 


Triangles PSL 100 pF E are ſi with 
 AP=BP—B A, that is AXP+B=BP. 
BY -300 ES. 


PROBLEM 


equiredthe greateſt Parallel ogram Right "I . 
that can be cut out of any Triangle as ABG. 


1. Thro? the mide of the Per pendicular B O 
nw a Line EH r o 2 
[ TOO ABC. 


A apap? an 7.8 — , | . 
BP, 40 | 
the Side of the e required. 


LXXVII. 


* 


© Baſe AO. of, 


+ 2. Theo - 


' * 


thin the given Triangle by Pxos, III. 
Let fall the Perpendicular PO. 
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with the given A Ag C then the 


D and E let fall the Perpendicalar DG 1 


e I 
2. Thro' H and E draw HG and EF ex 
Parallel to the Perpendicular 'BO fo have you 
EF GH for the Parallelogram required, for if 
any Number be divided into two equal Part 
and thoſe Parts or halves be multiply'd together 


they will be the greateſt Product that can by 


made out of that Number being any otherwise 


divided. W 


Within any Triangle ABC to inſcribe a Rec 
tangle whoſe length may be to its breadth in 

a given Ratio as E to F. 
1. Of the given Lines E and F by Pros 
XIX. make the Rectangle de fg about which by 
Pros. 72 defcribea A «bc having equal Angle 
| ree Triangles 

ebd, abe; and ABC are ſimilar. | 

2. To any three like Sides, as ed AC and cl 
of thoſe 3 "Triangles. by PR OB. 34 find a fourth 
Proportional BE viz. as be: BC:: ev : EB. 
3. Thro' E and Paraltel to AC draw ED the 
length of the requir'd Parallelogram and from 


1 
* 


x 


'4 


"PROBLEMS, 


— - 2 — — — 
— 
= . — - — — — 
——— -, - — 


G 
x, 
A 


EF and te done, for as E: F:: DE or b. G: 
DG or EF. This may alſo be done by Prob. 76. 


ROB L E N EXXIX. 


Within a Square to inffriby m Equilateral 
Triangle. 


— — — 2 


4 — — — 
| = * * _ 2 
= py ũ———— — — —— = —— + ld. IE — 2 — —ꝓP— 
o - — — peer nor ew — — 


BY SHS 


1. With thi Rackus A 0 — . 
cage and one. Foot i in Bok & ops of the — 


1 8 
q : — | 
1 — bed 29 1 4446 
3 3 4 p 4 
— oe A. 339 - © l 
4, % * 
has 4 8 . © * - , 
\ _ 6 = k% You 4 f 
, f 3 
- , * 
- 0 4 I 
5 i 


: * 
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Square as in A ſweep the Arch CE which di- 

vide into 2 = Parts in F:; Thro' A and F gray 

the Line AB eutting a Side os the Square in B, 


then make AD = AB and join DB fo is ADB 
the Equilateral Triangle required, 


PROBLEM IX. 


Within any regular Polygon ſuppoſe a Pentagon 
to inſcribe an 1 HO — | 


x. 'Thro' any L of the pennen as A and ( 
the Center of the reed Circle draw 4 
Line ACG. 
. 2. With the Radius CA and one Fogt in A 
Strike. the Arch E C whoſe middle is at F. 
vB, Draw AF cating oh Side of the Pentagon 
in 14 
4. Make AD = AB, join BD ad tis done 
The reaſon the 2 jalt PROBLEMS is plain, 
for draw the prick d Line A Ecwhich is the Side 


e Hexagon — the Side of * 1 
3 I g0 


1 
U 


hi 
\ 
I, 
Ire 
0 
8 


x | 


/ 


PROBLEMS.» ©» 


on is equal to the Radius of its circumſcribing 
ircle, and AL is equal AC per Fig.) now a - 
ide of an Equilateral A being the £ of a Circles 
Prey in Chords and the Side ofa Hexagon 
thereof an J. of a Hexagon muſt be double 
an L of an Equilateral A and becauſe the Arch. 
C 1 biſected the . FAC is = «= , EAC 
XE. | | ; 


PROBLE M LXXXI. 7 
Vithin any Rectangle as ABCD to inſcribe . 


 Rhombus. 
(, a . p 
1. By Pxos. 34. 
"I M.,jzke it as BG (2 
„ BC) : BH (=B C+- 5 
"AH 7\ 1B, -CD) : BF. 1 
| 8 VF -- 2, Make DE=BF 
_D| \B VA nd draw AF and EC 
Wot ſo have you AF CE 
Ir the Rhombus ſought. _ 5 


3 3 
F PROBLEM LXXXII, 


oon a given Right-line F G, to deſcribe a Fi- 
gure like unto a given Figure ABCD E. * 
onWſtis may be done by Pa OS. 16 or 17, Or other - 
wiſe as follows. e 


ne. 1, Produce any Side as AE of the given Fl- 1 
in re ABC DE, and with any Radius and ons ] 
ide dot in E ſweep the Arch IK L M. alſo, with the 
e Radius and one Foot in A, ſweep the Arn 


Y ofl LP. 
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6% 
2. Lay a Ruler to E and every one of the ang 
lar Points A, B, C, D, and it will cut the Ard 

(ſtruck upon E) in the Points I, K, L, and / 

allo a Ruler laid from A to every angnlar Poi c 

in the Figure, will cut the Arch (ſtruck upon 

in the Points Z, R, L, and P, dm 

3. Produce the given Line FG on both Side 
and with the Radius AZ or EI and one Foa 

G, ſweep the Arch ux m, with the ſame Radi 

and one in F, ſweep the Arch Onxp. 

4. Take IK and lay it from u to R, alſo m 

Rx KL and æm =LM, in like manner mi 

S AR and nx=RL, al i 

5. Lay a Ruler from (3 to every of tit 

| Marks in 13 Arch (druck upon G) and 
Lines as per Fi iguer.; alſo lay a Ruler Eon; 
each To Marks LEE 18 e wi 


0 


"PROBLEMS 9g 


zu cut the Lines drawn from G.in the Points 


, x, n, Which are the Angles of the required Fi- 


re. | 5 
With a little Conſiderition on equal Angles, 


e truth of this-will appear for it depends on 


ROB. VI. 


PROBLEM LXXXIII. 


thin any Iſoſceles Triangle ABC. to draw a 
Line DE Parallel to its Baſe CB, fo that the 


ſaid parallel Line and two Segments BD and 


CE may be all three equal. 


7 By Prog. 7, Biſect the 


two Angles B and C at 
the Baſe, and where theſe 


two biſection Lines cur 
the Sides as in D and E, 


5 


draw the Right - line DE 


— — 2 which is the Line . 
m equal Sides and equal Angles. 15 


— * # 


| * N 5 | 
OBLEM LXXX1V. er, rather TnroRrM 4 


All parallelograms or Triangles which ſtand”. 


on the fame, or equal Baſes, and have the fama 
eight, have their Areas equal. 36, 37, 38 E 1, 


* « 


: 


: 
#x in. -&þ 
Pi 
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| 


* 


— —— — — —_ —_ _ — 
cemetery —-— . —˙¹˙Ü¹. pp — — 
— —— — — — — 
— — - _ . 


— — — _— = * 
— —  - - — 


- — 
- 


— — — — — 
— 5 2 — —— —— ——— —— —L— — — 
— _ — U— —— —— by - 


—— 


— — — 4 — 1 2 Sc — 2 8 —— _ 
— ——— — — — 1 


"ASD —= 


0 11 FrE⸗ Area AD CE 
i | 


That is, mak. age ABCand ADC fan 


. the Aren of each 


ns) that have the ſame height or Perpend 


A: :x% BC (4 PA) = Area {. ABC, and BD 
x +—BO(3 2) = Arca l. DCE er BCD; But 
AS PA: IE:: A: , Of, 


2 as well as e ones, 
8 e e 


— 
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"DzMoNSTRATION. 


Z px TT PA= Area A ADE. 
rA Aren A ADC = AABC 


2 
3 


upon the ſame Baſe AC ( . have the ſame 
Height DE (r); for = ines BC and Dl 
are Parallel; but by STEP 3, 0k * x 5 DE is equ 


This alſo holds in ane * 
the double of Triangles, 


PxoBLzr LNNNV, Or, Turonrn v, 
Al Triangles (and conſequently all Parall 


cular, are in Proportion as their Baſes: Fc 


Theſe Theorems include Right-angled Pan 


> PROBLEMS. 


P R O B E E AN LXXXVI. 


To divide a Triangle ABC into any Propdeticn 
as 4 to b by a Line drawn from one of its 
Angles A to the oppoſite Side BC, 


— _ — >” 
- - 
r  O 1 


mne 
r. Divide the Side BC upon which the di- 
iding Line i 1 to fall as 4 to i that is (by PROos. 
2) as 4 b:: CD: DB, draw DA and 'tis 
one, for as 4 : 5: : A ACD: Area A 
DB, this is plain by the laſt PR OB. for the 
nangles AOP and ADB ſtanding on one Ling 
* and ge Eng in ts _ the * 
leigt, "x 


p 


* 
— — p 
- N 
— —— — œ́—[ 


— 
— 


— — — — 3 


The XXXIV . PkoBLEMS: are 
ie ly for SURVEYING Divibixe, Cc. 


. * of 
At 
— 3 — ——— — — —— — ALS... 


GEOMETRICAL, 
1829 h thigh th th th ck 


2 rept tore roy N 


LEES e id 
Reduction and Drviſio 


Op Frcvers 
Regular aud Irregular. 


== 2 — = 
; —— 9 SA” . * 


* — 


PROBLEM LAXXVIL 


by 4 * 


To reduce a Trapezia ABCD t to a triangle 5 


Uines draun from any of . nh, Pein 
as A, 


1.444414 Rom A draw the diagonal A C an 
„ + from B draw BE parallel theret 
* $ cutting. C (produc': in E jo 

7 A E is the AED = thet 

Sees pezia AB OD as was e. This | 

"oy. NY pres. 84) the 8 wn 4 


F P 
( | 


EC Ne edu for they both ſtand upon AC 


ind are intercepted between the ' Parallels TOW 
nd BE. 2 


PROBLEM, AXXXVIT. 


Tom. a. given angle A in a trapezia AB CD. 
draw a line that ſhall divide the trapezia into 


any N „ yo as 4 0 6. 
a " 


* 


1 


1 
From why ang gfe 3 by " laſt Prob. des 
e trapezia to the angie AED -ivhoſe baſe DE 
vide into ſuch propertion as „to b (by Prob; 
) that is make it as a': bt + Ent D join 
and *tis done, for as a: h: : area A E A 
a AFES) area A by Prob. 86. Dan 


718 


eral Tiiang les of different Binds Dp 5505 
ABC and DE) being given to make one 4 
Triangle equal to them whoſe -Height-or © 


PROBLE MLNXKIX.. 7 -4J 


PROBLEMS „ 


'-peniclaſhull be equal a given Line 4b. os | | \ 


5 1 On „ 


ond Divif Jon 


Sy” Frovars 
Regular * E — 


== = — — 
1 Y | * * 


1 — * * * 2 
-4 . . - »- * 


PROBLEM un. 


E reduce a Trapezia ABCD to a trian gle by 


Lines drawn from any of 0 e Prim 
as A, 


1.446449 Rom A: Fry ja e Ac and; 
„ from B draw B E parallel thereto 
2 F 4 cutting CD (produced) in E join 
A 2 AE ſo is the A AED. = the tn 

l 5 pezia ABCD as was Or, This is 
on . b Pos, 84) 17 9 =O 10 


PROBLEMS) 05 
E C Re equal for they both ſtand” upon AC 


and are intercepted between . ang: 
and BE. 1 


PROBL EM « LAXXVILL 


From a given. angle A in 4 trapezia ABCD.to 
draw a line that ſhall divide the trapezia into 


any Phe poſſible \uppoſe ** to ay 


mm wn Hy, © 2 = - 


- 
- 


* 

« 

1 * 
_ 

_ 


From as et hs A by ths laſt Prob. 8.730 
he trapezia to the trian gle AED -ivhoſe baſe DE- 
livide into ſuch 3 4 to b 4 Prob 
2) that is make it as a: b:: Ent D join 
\ » and *tis done, for as a :b.::aa An (> 


a AB) rar AnD by Probe 58. Os 
5 
| 


EEE M\LAXXIX..- b 1 
; 9 112 3* 1 * 1 
several Triangles of different kinds (apo 9555 N 
ABC and CPE) being g given to make one 
Triangle equal to them whoſe height of 
Te be yrs given Line 4. 


5 8 * On 


f 


xo GCGEOMETRICAL 


* * On the fame right. line NE. join the baſg 
8 . the given triangles or any other Side 
and CE) — for 50 


* 


2. (By Prob. 1.) at the diſtance of the per 
pendicular given h draw F Q parallel N cut. 
ting thy ſides B A and BC of the triangle ABC 
Os © ORs 6 len. - *Pk EL ket 

3. Join FA arid parallel thereto draw BN cut. 
ting E A extended in N, join F N ſo is the ti. 
angle FNC = AAB C, in like manner produte 
Dll it cut F. as in C join QE and peral- 
lel thereto draw DO cutting AE. in O join. O 
ſo is the triangle OQC = CDE join N 
or FO and its done, for the triangle NFO = 
A ABC YCDE 4s was cc. For draw the 
rpendiculars By and F m now, becauſe BN is 
parallel.to' E A the triafigles A BC and AF © are 
ſimilar (having both one angle at C) therefore 
by Theorem; t. As BY: N C:: F: A 
therefore Nx Fm ACN Be, cenſequently ti. 
angle ABC NFC the ſame. may be prov'd 
that triangle CDE = CQO, alſo = triangle FOG 


1 
5 


: 8 ' x b 
* 5 ; - - * , 


\ 


++ PROBLEMS. tot. 
by Theo. g. and thus may you reduce any num- 
er of triangles or parallelograms to one, of any 
ven perpendicular. | 22 


rom a Point (P) in the ſide of any right: lind 
Figure (AECDEF) to reduce it to a IJrian ele, 


2 * 
. a pay io . 
, 3 | - . 
* 1 1 1 6 , 
| GLX... . 
0 * - "*a 
, 
- 
9 * * * * . q 
TY , . ;, 
, : 
* 


This is done as in Prob 87, thus join BD and 
arallel thexeto thro? C draw ae and join aB* ſo 
the triangle BCD reduc'd to the triangle BAD 
r they both ſtand upon the ſame ſide BD and 
we both an angle in the parallel ea. . - 

2. join Pg and parallel to it draw AH ſo is the. 
angle ABP = A PHB for they both ſtand upon 
P and have each an angle in the parallel 4 H or 
you join e D the triangle BC Dis reduc'd to the 
angle De B for they both ſtand-upon BD and. 
ave each an angle in -e join Pe and draw DH 
rallel thereto draw P H as before, ſo is the t · 
bele P De reduc'd to the triangle P. He, for they 
th ſtand upon P e and each an angle in the pa- 
el DH fo that you may ſee there is no differ- 
ace if you have both triangles in one 1 

em 


2 


tr? GCEOMETRICAT. 
fame parallel; in like manner by drawing | AF. and 
«line thtoꝰ F parallel to A E 5c." as before ut 
get the line PG ſo is the triangle G PH equa 


the um ABCD EF as was Sc. and ſo may 
any og be reduc4 to a triangle. 


PROBLEM XCI. 


To find the Sum and. Difference of any Right 
lined Figure (ABCDEF in the laſt Pxos,) 
and a given N ae 


* 


1. B 1 laſt Prob. the incgut geu te a 
NIN is reduced to the triangle GPH whoſe 
DE GH biſect with the Line QM; parallel to 
Which draw the line RG, thro' Þ and parallel to 
the ſaid baſe GH draw the line RT cutting GR 
and MQ i in R and Q, ſo is the triangle PH 
17 to the right angled parallelogram 9 


5 hs Make the TMN=4 B or C ofthe given 
. parallelogram ABCD, and parallel ro MT drav 

GS;. ſo is the rectangle GROQM (and conſe 
quently the triangle GPH,) * Prob. 1 * 


PROBLEMS. 103 


to the b S GMT; extend GH on 
both ſides making MN = AB or CD, and make. 
NU=AC or BD; thro? U draw FZ 33 to 


GH, and parallel to MU draw Z the 
parallelo ram M US N equal the 22 8403 Hel- 
ogram A CD. Then . Prob. w U 

and parallel thereto rok TL," cutting FL G (: 8 
tended) in L, parallel to UM or Z dra LF 
ind 'tis done: For the parallel ram LFUM 
s equal the parallelogram GSTM as will ap- 


pear by inſpeQing Prob. 89. Therefore there. 


ind difference equal parallelogram FWT. L. 
WU or F M being equal AB or CD, ſo that by 
rob. 89. yo may reduce any number of tri. 
ngles or parallelograms to one triangle of paral: 
elogram, and by the laſt Pros. any irregulat 
gure to a triangle, and by this Prob, any trian- 
e to a parallelogram of any given height, r 
pon any given line and to have any propoſed 
ngle, Sc. which is of great uſe in dividing of 
and ern as will appear hereaſter. 2 


PROBLEM „ 


o divide a Triangle ( ABC) an) proportion 
by a Line drawn from a given Point (E) in 
any of its Sides (as BC) ſuppoſe as A to B. 


1. From the given point E to its 0 ite, 
rele, A draw the line. EA,.then (by Prob. 32). 


wide BC as B; B f. Ex 
Dro DE IMs FO EA to 1 


quired ſum is pac Ab the parallelogram LFZ N 
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18 1 to SG, ſee Prob. £5 and 88. 


AB' 


2. Theo- Dani ale e EA * DN, joi 
EN and its done: erm ned is to o EX 
91S A to B. * 


It you join AE it wilt be, as Ai is to 8 bi 
triangle BAD to triangle DAC; now be, figure 
triangle DAN + triangle NDC = angle DA 
alſo triangle CDN+ NE — triangle ECN: bu 
triangle DAN = triangle EDN by Prob. 84 f fo 
they both ſtand upon N D and have each an ing 
in AE (viz. the angle A and E) and AE is pt 
rallel to ND'by conſtruction: confequently th 
triangle ENC . DAC, ſo the line EN 
Is truly known. 


il 


P'R 0 5 L E xm. . 


From! any af . point (p) in the Side of an 
| Righttned Figure (ABCDE) to divide tht 


fame into N Poſſible PEPPArtian, fn a to b. 


1 3 By PiBb. 6 90. The x given, figure Ts is- Fedyer 
to the trian gle Ebi, whoſe baſe GH divide in 


to ſuch proportion as atobthatis, as 4 "is to h 


2. Fron 


— 


{PROBLEMS ;., og 


[| 


1 


| ; 


WI 


2. From the given point P draw PS and its 
lone: For as 4 is to b ſo is Area S PH (SP 
DCB) to Area PGS (PEAS,) this is plain by 

e figure, for by Prob. 87. the triangles PGA 
Ind ACP are equal; now PGA + PAS =PGS, 
s alſo = PEAS, . becauſe AEP =PGA. 

Here Note, That the triangles « BD and BCD 
deing Equal (by Prob 90) if” eicher of them be 
aken out of the ſpace ae b d there will leave the 


ce or triangle Ba ſo that the two lines BC 
ad CD are reduc'd to the one line ab ſce the ſig. 


PROBLEM Nc. 


o divide a triangle ABC into any Proportion 
(s 4b). by a Line drawn from « Point-(P) 


i without the Triangle. 
6 1. Thro' the. given point P and porallel to 
c draw P G cutting B A extended in G. 
2. By Prob. 32, make it as a is to b ſo is AH 
HB, alſo by Prob 34 make it as GP : A 


H: Hl. | 
D — By 


x6 GE OMET RTO AL. 


3. By Prob. 36, find a mean proportional be 
tween GA and AI which is found AL, take Al 
and lay it from H to M join PM and its done 
for as a: B:: AMD: MD Cg; draw the per 
pendiculars CE and PU there by Theorem 1, 
as AC: CE: : GP: PU join CH then CE 
x AH = A AHC (by Theo. 4.) and PU x AG 
= triangle AIP firſt join ID bat triangle AlP 
= triangle AHC that is PUN AG = Ck; 
AH hence GP x AG = AC x AH, which hl 
equation gives as GP: A:: AH : Alt 
fame as above in the ſame manner may Prob. 9: 
be done, now the triangles AIP. AM es 
have all one height and ſo are in proportion 4 
their baſes AI, AM c. and therefore the area 
of ſuch triangles may be expreſſed in any pre 
portion by their baſes &c. s. 


' d 


PROBLEMS, 0 


p ROL E M XCv. 


„ divide a Plot (ABC DEF) according to any 
pollible proportion (as a to 6). by a Line 
drawn f rom a given Point (P) without the 
Plot. N | 


=_ 18 * 8 


— 


. 

f 

q % Wa . % _ | | 
lt | 8 eee eee 


N | | EY 

2 It appears by the fig. that the line of ſeperation 
uſt cut the fides AF and CD, therefore pro- 
oe thoſe ſides till they meet, which is at K: 
on from the angle © (oppoſite. to the given 
0 


aint P) by Prob. o, the figure will be reduc'd 
2 the triangle MCN, whoſe baſe MN divide as 
to b; that is, As 4 to b ſo is MO to ON, thro? 
draw PL parallel to MN cutting CD extended 
n L, and make it as LE: KO :: KC: RX. 
Then by Prob. 36, a mean proportional between 
K and KX is found equal Kg; then (always) 
livide XK into twa cqual parts in R. and * 
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R q which na from R toS, join SP and its done; 
For as 4 ' ABCSP ; POOR © this is 


proved my 10 Problem. 
2 0 B L E N xl. 


To divide a Plot into any proportion poſſible ( 
to h), bya Line drawn from a given point 


(P) within Oe Plot — CD E F.) 


— 


4a. - AM 


Try. DD gn jj} PY 


_. 
— 
. 


It appears that * line of diviſon vill cut the 
ſide AF and CB, therefore produce thoſe ſides 
till they meet which is at K; by Prob. go, the 
figure will be reduced to che bing le LC M, 
Whoſe baſe LM make as « : b 1: LN.: NV, 
then. take the neareſt diſtance We the given 

aint P and AF (viz. a perpendicular from P to 


AF 4 and ve) as a * (rom P to AF is 
10 


PROBLEM S. 109 


to 2 gebenen from C to LM ſo is 4 KN 
to KO, throꝰ which O and parallel to KC draw 
RO; alſo thro' P and parallel to AF draw gPR 
croſſing RO in R, then it muſt be PN 
Sa line 8, which line $ ſer from O to U, fo thi 
U and 1 draw the line WPU and its done: For 
as a! : ABWU: UW CDEF. This is 
proved by Prob. 109. 


PROBLEM XCVII. 


To divide a a ABC into any proportion 
as 4 to b by a Line drawn parallel to « one of 
its 3 as AB. 


| Divide 1 CA. or CB, FE ppoſe CA into 
f ch proportion as 4 to h; that i is, . b: 
\D : CD; Then by Prob. 36, you'll find cp 
mean proportional between the whole ſide. AC 
ind the ſegment DC, which CP lay from C to 
) then; thro? Q and es to AB draw QR 
nd its done: rer as 4 : h:; CR: —_ 1 
8 
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this way I have done for variety, but it may be 
done eaſſer by Prob. 41, and ſo may the folloy. 
ing Problem. Us 

if the triangle is to be divided as ato b, then 
it is evident its area mult be either equal or pro- 
portional to 4. b, and AC being made as a to- 
we have by Theo. 3, Prob. 70: As 4 b (atei 
A ABC) : 4e (NAC): : «(area A COR 
: axa+|-b (£5 QC) but by conſtruction Ci 
= AC (4b) x DC (, fo the line QR is truly 
drawn. 


PROBLE M XCvIIL 
To divide any Plot ABCDE. into any proportion 


poſſible, as « to b by a Line drawn parallel 
x0 one of its.Sides AB, 3 


IL EVK @ A 
Becauſe the line of ſeperation is to be parallel u 
AB it muſt conſequently cut BC and AE, there 
fore produce thoſe two ſides till they meet as in 
then the fig. will be reduced to the trapezia ABE. 
and then to the triangle ABN whofe baſe NA 
make as 4: :: AK: KN: Then find a mem 
Proportional between Al and KI which is fount 
8 15 ee 


- 


PROBLEMS. | rt 


zual to Ia, ſo thro' a and parallel to AB draw aw 
ach its done: For as 4: b:: CBwa+ waEDC; 
to the trapezia ABC we add the triangle 
e we have the triangle ABI now ſuppoſe 4 
the baſe of the triangle 'Culand to bear ſuch 
roportion to its area as 4 x þ to the area of 
BC then by Thorem 3, as « x b d area tri- 
Ingle AIB) axbx4* (ct AT) :: d & bares 
riangle/wal): 4 * b x d XA N þ = Al x LK = 
14ſo wais truly drawn, F 


ote, that if the proportions be ſuch as that the 
the line of ſeparation cuts more ſides of the 
given figute than two in ſuch caſes it is not 
poſſible to perform the required diviſion, as 
in the above figure if Ce were the required 
parallel line you ſee it is impoſſible becauſe it 
takes in the triangle CO which triangle 
is not in the figure given. 


PROBLEM CN. 


To mln ar make leſs a Plot ABCDE ac- 
cording to any proportion as 4 to b. 


1. Take any of the ſides as DE of the given 
Plot and e 7 or 41 make it as þ +4: 
: N DE: £1 eE and draw the diagonals EC 
2. Theo' e and parallel to CD draw ef cutting 
Gin / thro / and parallel to BC draw fg and 


* 


thro? | 


— — ——— — 
— — 
7 
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| Theo? g and parallel to BA draw gh and its don 


the ſides E h and 


HED, draw D C 
WK extended, likewife draw CB parallel to ſes hy 


or 8 4: b: Er 


PROBLEM . 
To enlarge 4 Plot (e f 2 h E ht F igure) 
9 to any proportion, as bto 4. 


I. Draw the dis onals Ef and Eg and exten 


2. By Prob. 42, enlarge the ſide Ke in 0M 
18 5; to a that is make it as 6:2: * 
llel to ef cutting / E. 


h ſo its done, for a6 : 
DE 2 en 3725 


BA parallel to 
JE: er 


ee 
PROBLEM et. 


8 


qual Parts by a Line drawn from a given Point 


or Angles Oe 


t. This t the middle of any two obbatie filed 
raw a line, or which is the fame thing draw 4 
iagonal as AC whoſe middle is at E 


be and dfaw the line PEP and tis done for 
BCP. is- = PADP. | 

If thre” E the middle 5 1K given parallelo- 
Tram ABGD ou. draw rallel to A D or 
3 C then 51 gle ee FEP and 
ecauſe AB 85 


Eis in the middle of the line A c the fides of the 


noles PHH ard PEG tre equul; hence it is evi- 
gent that if the line PP move upon E as a cen 


ram . into two _ N 


us | 


- tivide a Parallelogram atop into . 
(P) any where within; without ot in the Sides 


2 Lay a ruler to E arid the point P wherever 


r ang les — 7 
nd G afe © equal ald AN and BC be g paral. 
] the 1 8 at B and Due equal td Baſs 


angles PERF and P EG as well as their 
ngles are reſpectively equalcbnſequently the tris. 


er it will in any 6 fc divide the paraltelo- 
Afidt 


are therefore deen to their uy 


4 % 
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After the ſame manner it may be proy'd the 
a diagonal AC in any parallelogram AB CD d 
vides the ſame. into two equal parts or triangle 
(ABC and AD C) hence it is that every triangle 
(ABC or AD C) is equal to half its circuniſerd 
ing parallelogram ABCD At, E. 1. 


PRO BL E M Cn. 
To divide a Parallelogra m ABCD! into any Pro 


portion as « to b Wa a Line drawn Parallel to 
one of its Sides (AB ). 


- ma 1 7 dvi onal line. ; (8 cut the 
nes AD and BC divide either of thoſe lines 
as BC b Prob.” 32 that, is make it as 1b 11 
BF FC. 
2. Make AE =BF. and * EF lo its dont 
for as a 1 b : ; ABFE : FEDC the parallelograms 
ABFE and FEDC have the ſame 15 20d 
an 


ENTS 35. ee 


- C : \ 
© f - " „ 
* 9 * 
17 | = 5 
: \ 0. W - H - 
% - 
1 ” 5 


/ 


PROBLEM C. 


0 divide 4 Parallelogram ABC) laſt Fig. into 
any poſlible Proportion as 2 : b by a Line 
drawn from a given Point (P) any where. 


1. It appears by the figure that the line of 
iviſion muſt cut the ſides AB and CD therefore 
divide the other two ſides into two equal parts 
y drawing the line L which divides the gi- 
en parallelogram into two equal parts. , 

2. By Prob. 32 make it as a to b:: LA: 48. 
then thro? q and P draw the line * ad tis dne 
ſor as 4: b:: AD: CB if thro j and pa- 
allel to AD we draw zy then by the laſt Prob. 
t will be. as 1b: : AD Z.: B CZ and it 
may he prov'd as in Prob. foi that the triangles 
zn and X) are equal ſo that the line Pa. in 
ny poſition (while it cuts the two oppoſite AB and 
DC will divide the parallelogram as a to, þ; this 
Prob. as well as the foregoing ones is of great 
iſe in dividing of Land for ſuppoſe the parallel6- 
gramwere divided as 2 to 3 by the lines 52 
yawn parallel to the line or hedge, AD and 
uppoſe the ſaid line y for ſome reaſon is ta 
be ſhifted 2 chains from C toward D here you 
mult meaſure 2 chains from ⁊ to » and then go to 
he oppoſite ſide AB and meaſure 2 chains from 
vio « and ſo line out the hedge from to » and 
tis done for YA D/ is = y AD& &c, | 


- 


But here. Note if the line of diviſion be fag 15 


ſcceß then this: diviſion is not true as may apgea 


n one as. Q þ which: does nat. cut two oppoſiia 
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per figure for the triangle D an Ts the triang]s 
hm] to make it = the trian gle Q ſo tha 
QAh is too little by h D this is to be obſery, 


ed in all Problems that en N pros 
portion, 


PROBLEM CIV. 


To divide 2 Plot (ABGDE) FLO two oppo. 
ſite Sides (AB and G D) Parallel into any 
ſſible proportion by a Line drawn from: 
Point (P) any where given ſb that the Line of 
Diviſion paſs thro? the Nn * let the 
Proportion be as a to b. 


E B 


8 


% 
\ 


9 
D | 


7 5 By Prob go the figure: is reduced to the in 
8 GABD thro? the middle of whoſe ſides Gf 
d DB draw the line ng which by Brod 32 
make as a:h::nL; Le. 
2. Thro L draw {LP paſſing thro? ihe 
i= P and and'its done, for as 4:6 72: 4 :Gp 


IIS 


== AaGP) : DB.P, draw! % parallel to AG 

| — + then by the laſt Prob. as 4: 1 121 A7 

pee but the triangles Bee and fgD ar 

Saua by Prop. 101 conſequentiy DB«P =.n P 4. 
+ the oy” wh is a. drawn. "Te 


| | blem 


4a 


lems may be _ as the ns ones but FW | 
are ſo caly done this way and are of ſo Hen. 


uſe in ſurveying that I think it pity to omit 
'ote the line » P may vary upon L as a center 
any how (while it cuts the ſides AB and GD) 


it will always keep the figure in the ſame pro- 
N ſee _ lat 1 1 tt 15 . I! 


PROBLEM ian 


To a a Triangle ABC into any proportion | 
s (* to b) by a Line making given An 15 1 
with the Sides of the Triangle; or which | 
oy ſame. og by a Line drawn parallel 8 | 

given. Line D any where either within og 
vie 2 Triangle. 


I. By prob. 3a, Make one of he fi a6 which 
e diviſional line is to cut, as a to b, that is, a2 
:: Bf: C; join A and from A parattel 9 
lo D draw Ae then y 1 75 5 make 9 "RY 
Be; * * 2 2 me"? 

| 2. Tbro' 


a 0 
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2. This F and parallel to Dor A-, draw N 
and its done: For as'a :b ; : BUF : UACE 
Or as in Prob. 97, A mean proportional be 
tween. eB and gB, will be found equal BF, h 
which Problem the truth of this will appear; d 
' thus, The triangles BAyg and BAe having the 
; fame height are as their baſes (per Theo. ,) and 
per Prob, the triangle BUF muſt berequal wan 
gle BAg, therefore by Theo. 3, as eB (ABA 
: Parallelo. eB ; : By (ABA = ABUF) : uy 

. e 


PROBLEM Cl. 
To divide a Plot ABCDE into any poſſible Pro 
portion (as 4: by a line drawn parallel tg 
a given line (D) any how ſituated,” 


{ 


8 


4 | Was 2 N : | | 
Oe 6905, rr > SA 2 . H 
G | 037 -- | 
SF Tabs Od 


© It appears by the figure that the line of ſeper 

| 85 = cut e dae AE and CD, therefor 
| produce thoſe ſides till they meet in H, and the 
figure is reduced to the triangle AGF, whoſe base 

"ns CF make as 4356: G af ; n 
Ame ene eee 


8 


raw AQ parallel to 3 line D, then make 
as HQ ; H:: Ha: riHd=HD; ſo 
arallel to D or AC draw ED and its done, fer 

s a is to. b ſo is ZABCD to DZE. | 
As in the laſt Prob. the triangles. H aA and 

QA are as their baſes H and HQ and ZD is 
arallel to AQ, therefore by Theo. 3, as H: 
HQ: H (area triangle Ha A= AHFZ) 
H 4 which make HD equal to. 


rr 
B 


« © 
- 
— — — 
— — == 
— — H— 
— 


. _ - _ _ — 
— = 
= 
— a FI 7 — - 
> — — — — — 
— - — — = = = 


— — —_—_ 


Note, If a had been a little nearer towards F 4 
ne Prob. would have been impoſlible, for ZD - 
ould cut ED Cc. ſee the Figure. | 


PROBLEM cvil © 
o divide a Triangle ABC into any proportion 


as 4 to h by the ſhorteſt Line poſſible, cutting 
two given Sides BA and BC. 


Su S 
mY 


- * 
23 50 
- "A. 


. 


N 
ES 2 


% 


1. Draw Ae making e B equal the ſide BA, 
nd by Prob. 32, divide the ſide BC according to 


* 


e given proportion, a5 4: b: : BR: . 
8 e 
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| 2. By Prob. 4t. Make it as eB: tie B 9 
BR: BF, (thus upon B as a diameter, de 
ſcribe the ſemi · citele, and upon g raiſe the perpe 


n- 
dicular gF, and join BF; ) Thro' F and paralle 
to Ae draw Fa and its done; For as a: b:: 
BF: FCA»; and no line ſhorter then 1 F an 
do it. This is but a repetition of the laſt Prob, 

for the line of diviſion F is to cut the ſide BY 
| and BC (which it paſſes thro”) in equal angle; 
S that js, angle BuF = EBF, for. which reaſon 
ö 


The teaſon may be thus defined ; a circle con 
tains a greater area than any other figure made of 
its peri deer can do, therefore an equilateral ti. 
angle contains more ſpace than any other triang| 

| made out of the ſum of the ſume. 

| 


| 
| 
| 
' 
{ 


 ___PROBLE M cvill. 
| To divide a Plot (ABCDE) into any poſlibl 
_F Proportion 2s 4 to b by the ſhorteſt Line pol: 
; 8 to cut any two given Sides (AE and 


1. Having feduced this figure by Ptob. to 
hext draw A 8 HQ = HA and mak 

it as 4: b;: 1G to F. 2 | 
. i; 2 2 r 10 
2. By Prob. 41, Make it as HQ. ti HQ:: 
f. © Hy, fo thro” y and paket * age f 


| 


* = 


- 
Ss. d * 


FRO LEM 8. 


| — bred 


f eee: 
1 


=_ 

5 3 
Land its done, for as 4: h:; zABCy: N 
nd is prove exa ly « as probleg rob, "7 


PROBLEM cix. 


To divide a Trang le ABC into any. Proportion 
as a to h by a 4 a drawn from a given Point 
(P) wien N "eh 


4.4 
$ 4 


ak Zeanq > 


q * 
0 N 


The 3 being ta cut AC and BC 
ide 2 5 of theſe lines as AC by Prob. 32, 
us as : A4: 40: and thro the given 


R 7 poet . 8 


\ . 


— 
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point P draw ML parallel to AC then ſay as 


the neareſt diſtance from P..to AC. vix. 4 
pendicular i is to-the neareſt diſtance from B to A 
C ſo is: C to CN. 

2. Thro' N and parallel to BC * NM 
meeting LM in M from the ſquare of MP take 
the ſquare of LP and a fide of that ſquare which 
remains is = 'QN thro? * and P draw PR 
and its done for as A+: « 
for if B be a Ia in the triangle ABC 
and P. a perpendicular or the neareſt diſtance 
from P'to AC then 8 conſtruction the triangle 
NC = - Tangle B. = QRLN that is 
Pu x NG Cx e B, which. gives, as -B: 
Pi; O76 N as above ſo that the line QR 
it to "4s thro' P in ſuch a manner as to make 
the ſpace QRLN = triangle NL O now MN 
LC and ML = NC becauſe of their being 
parallel to one another . 


Note, P may be ſo far within the triangle and 
the proportion ſo unequal as that this Prob. 
as alſo Prob. 114, 1 be impoſſible. 


* O E A CX. 


To divide a Plot ABCDE into any -offible Pro- 
portion (as, «to b by the ſhorteſt line Poſſible 
to tut any two given Sides (A E and CD) 


1. Take Aa half the neareſt diſtance (vit) 
*: i perpendicular between the angle A: and its op- 
poſite fide BC and by! Prob. 33, make, it as A« 
0 ab fo is ab Ll Loy 5 and i * done fot 
te 


„ 


o 


per. 


: AQRB: CRO 


FE” 


the area of ths triangle ArB ig = arca of a 
ſquare whoſe ſide is = ub, this is 5 by con- 
1 for AA x 2 as N. ab. 


PRO BL E 1 Cxl. 


By a Line drawn from a given Angle (A) in 
Right. lin'd Figure AB CDE to cut off a Part 
towards the Angle B that ſhall be equal to a 
given TG (4 b.) ä 


c 9 fw oe — 0 


Www 1 — + 


L f 4 
=—- 
1 „ TT TTL 
. -<&s b 
a : . 
2 N 


3 


1. If * line * 1 cut Wn ws OD 


then, extend 0 2 aß AS 1 ul 222 meet 5 
Haut 
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But the triangle ABC is greater than the given 
parallelogram ab and therefore the diviſional 
line muſt cut BC, ſo if you reduce the parallel, 
gram 46 to a ſquare by Prob. 71 the work will 
be the ſame with the laſt problem; or otherwiſe 
thus, thro' A and parallel to BC draw LS and 
upon CB raiſe the perpendicular BL cutting dl. 
in L then by Prob. 91 upon BL make' a paral. 
lelogram equal the given parallelogram i 
parallelogram B LSO equal parallelogram 4 
then make OG = OB and draw BA ſo is the 
triangle ABG = the parallelogram ab as was&c, 
This is plain by conſtruction for the parallel 
ram BLS O and triangle ABG have the ſame 
eight and the baſe, of the triangle is double the 
baſe of the rectangle vix. AG = BO. | 


p ROB L E M CxII 


From a given Point P in the Side of a triangle 
ABC to cut off a Part equal to a given Rec 
angle (4%). Nd 


Preb. din ee fk. 
2. Thro P and parallel to its oppofte 5 
BC draw LS and from B perpendicular mY 


1; Let the given te&angle be that in the la 


PROBLEMS. I26 
draw BL meeting SL in L then by Prob. 91 or 
50 upon BL make a rectangle equal to the given 
cctangle 4 b thus reduce the parallelogram « b 
done whoſe altitude is = BLi-or make it as 
L: 24 1 4b LS = BO which BO lay 
om O to G join PG and ſo is the agg 
BP G = the parallelogram LS O conſequent! 


parallelogram ab as was required; the trut 
ff this is made manifeſt in Prob. laſt. 


PRO BL EM Cl. 


o cut off from a given Plot or Polygon 
(ABCDEF) a Part = to a given Rec- 
tangle (abe a) by a Right line paſſing thro' a 
given Point (P) in one of its Sides (BC.) 


1. Becauſe, he dividing line is to cut the 
des EE and CB: produce thoſe ſides till they 
deet which is at H then by Prob 91 add the 
He TIN: 2 einne 8 Gn 

e eee 


Y. , 


7 


/ 
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and volt have the tectangle e be, to be oy 
Fram che triangle HCE thro” P with which work 
as in the laſt Prob. and you'll find the triangle 
HPG the rectangle ebe, conſequentiy 
PBAFG = the parallelogram bed {becauſe by 
conſtruction HBAF = efd a.) W4Y 


PROBLEM Cv. | 

| F 
From a given point P within a Triangle ABC to 
ah 0-3 part equal to a given Rectangle (44) Wi 
in PRoBLEM CXI. 
| b 
7 
ſt 
| 2 n 
Thro' the aſſigned point P and parallel to 3D, . 
draw QS cutting AC in R, upon AB erect te | 
perpendicular AQ meeting Jy 2 | fe 
make the parallelogram A 8 equal gp t 
lelogram 4b; with the diſtance AG(=AO12R1 18, 


and one foot in A fivcep an arch G, and _ q 
„ | an 


— 


pP RORBLE MS. 122 


tance AO and one foot in O exoſs it with ano- 
her arch ee in G, ſo draw AG thro? which AG 
draw OF making AF = AO: Make OD FO 
hro' D and P draw DP E, ſo is the triangle 
\ED = parallelogram A280 as was required. 
The proof ef this is as follows; Upon O with 
the radius OA deſcribe the cirele, and extend FO 
till it become the diameter nom-and parallel to 
ED thro' R draw. AH; then AD is = MF be. 
uſe AF AO, FG = 2RP-and DO=FO, and 
fr the like reaſon DT NF, (now per 3, Ez.) 
FFG=NFxMF=AD xDT=MF<NF=-AOx 
2RP=(2AO) TAxRP: whence AD x DT will 
be A THD, becauſe HD=RP.- (for RP and 
HD are parallel, alſo PD and RH are parallel.) 


9 


'P ROB LE I CxV. 


A 22 Rectangle (ac hd) by a Right. line 
= ing thro' a given point (P) within the 
Plot. "250g 


1. Becauſe the diagonal line will paſs thro the 
ſides BI and CF, produce thoſe ſides till they 
pers , cam N18 Th. 

2. Add the ſpace FAIL/tothe given rectangle 
abe d and the ſum is equal the rectangle befc; 
now the work is the very ſame as in laſt Prob. 


aſt Prob. alſo works this Prob. becauſe the letters 


* * 


for we have the parallelogram be to cut off the 
triangle ABC; and therefore the directions in the 


are 


! 


Tocut off from a Plot (HBCLIF) a- part equal to 


ſo drau AG produc'd to F — = RI 


A * 


G EOMETRICAI. 


— 
199 


are e ae 352 9. EFLID= PM) for 
the triangle AED = ltel m be = parallel 
ogram AQSO. * e pa 


PROBLEM cxvI. 


To cut off from a Triangle AB Ca part equi 
to a given Square whoſe Side is = 4b by: 


Line drawn from a Point P without = Tn 
"ag 


1. As in Problem 114 make the ed 
ASO = the given ſquare whoſe, fide is = « 
and with the radius AGC = = AO — RP an 
one foot in A ſweep an arch with the radius AL 
and one foot in Ocroſs it with another arch e cn 


join FO and make OD = FO; 

2. Thro' D and P draw DEP makin the 
angle AED = the required ſquare. ' Io prov 
this draw RH Parallel to E D upon 0 4 


: PROBLEMS. tg 


zdius OA ſweep the circle and extend F 0 to m 
king the diameter nam, then per conſtruction 
F=RP, AF = AT and F O= QD there- 
bre is AD = n F. DT F and AD DT 
„FNF =AF x GF (36, E. 3.) =AT 
BP whence AD DTS AT DH, be - 


- 


1 


of 


ES Sa > 
; 6. AS. 
? * ' o 1 
7 Po | ©... n 
, * g 7 oh % bh 


LES 
TY 
*. 
- 
4 
„ 
: 1 
* ” 
4 1 
- 


* 


vr figure) now if to EPA of: 
2 * 5 R. be added the m—_ 


) x AT we ſhall have AD x DT + 


Tx DHT TD or parallelogram AD = AT 
AH cs, as in Prob. N de A ADE 


at = * ORs AQSO Fc. Þ 


. \ 
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PROBLEM Cxvn. 


To cut off from a given Plot THLCEB a part 
equal to a given Rectangle «bc, by a Line 
drawn from a given point P without the Fi 
gure, : . 


£ 


wu—w_o 22 — 2 — 


| Becauſe the line of diviſion is ts cut the (ide 
C. andBI, extend thoſe fides till they meet in 
and draw BC; then it appears by the figure 
if to the given parallelogram 4 bed, you add 
. , figure ALHI and take that ſum from the triang 
ABC as in the laſt Prob. it will be done: Ther 

fore on A raiſe the perpendicular AQ, thro't 

given point P and parallel to AB draw QR cutt 

AC in R; upon AQ make the parallelogrs 
AO equal the parallelogram «bed +A : 

TD. 518; 00h | L 


1. PROBLEMS. 137 


her from twice AO take RP and with the re- 
121;:der and one foot in A, ſweep an arch G; 
ith the radius AO and one foot in O croſs it in 
„ draw AG til FG RP make OD=OF and 
draw DP and 1ts done : For LEDIH = parallel- 
gram abed per laſt Prob. | 


PROBLE Mu CXVIIL 


Jo cut off from a Triangle ACB a part equal to 
z given Square AbcD by a Line that ſhall 
make given Angles with the Sides of the Tri- 
angle which it cuts, 


— 


\ 


duppoſe the dividing line is to cut the ſides 
Band AC and to make equal angles therewith , 
qual to the angles EbA and b EA; from E let 
lll the perpendicular EF and make bQ=2 EF, . 
hen upon AQ deſcribe the ſemi- circle Am Qcut- 

ng be in m, thro* m and parallel to AC dra, 
meeting AB in , thro? # and pat Mel to EHE 
n P, ſo is the triangle An P equs Ithe ſquare | 


ID, as was Oc, LEE 
; 2 4 {AP gf ets * 


% o * — 4 
* * + i. 7 by 4 * * * 1 5 
98 * * # 4 ; 
” " 4 * 1 $* * 1 
* Lage? : / ja #* IT... x + x * 0 7 „ . =. * . 
* ©. \ = : . © ” S = 
. 2 ; | 
. 3 4 A 4. - | of 
= 
= 


2 N OY 
* 
* . 
* 
* 1 A 
7 . 
* 4 f 4 g N 1 p \ Fl = 
2 1 n 


of ee 2, By Prob. 71, the parallelogram 


133 GEOMETRICAL 
PROBLEM GN 
From een Polygon ABCDEF 1 to cut of 4 


Part equal to a given Rectangle I. b 
the 8 Line poſſible. Pp ney 


WE > Let the gde BT and CN by which the 
dividing line is terminated be pruduc d till they 
meet in A, now it is -plain by the figure that if 
to the given parallelogram L m » (by Prob. 91 
you 504 the ſpace TAN EE that ton ſum 4 the 
gage ADE m z moy being taken from the tri- 
angle AB Cas in the laſt. Prob. it will be done 


2 m0y is reduced to the *. Abel then by 
Prob. ro7 make AE = Ab and draw BE, from 
E let fall the perpendicular E F make b Q = 
twice EF and upon AQ deſcribe. the ſemi-circe 
or which is all one make Um = £ A thro' u 
| * to AC _ wit meeting aa n 

** raw 


” 
— 


1 


— 
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draw n P parallel to EB ſo is, triangle An P 
parallelogram zmoy therefore „EN P =. the 
given rectangle L mn as was required. 


Note, theſe problems for cutting off areas and 
theſe foregoing for dividing areas into pro- 
portioh may be both wrought one way as for 
example if it were required to divide 54 into 
ſuch proportion as 5 tor firſt 5+ 1 = 6 than 

ſay as6:54::1190orfſois '5 togs ſo that 
to divide 54 into proportion as 5 to I is the 
fame thing, if you cut an area containing 
54 into 9 for the leſſer part or 45 for the 

greater part, be the figure what it will: alſo 
if you would cut 9 acres, from ſome figure 
whoſe area is 54 acres and chuſe to do it by 
the problems of proportion then 54 — 9. 
= 45 ſo that proportion will be as 9: 45 or. 

| lower as 1 to 5,'thus have you two ways for 
theſe hard problems, | : 35 


PROBLEM CXX. 


To find a Point (O) in a given triangle ABC 

from whenee if three Right. lines be drawn ta 
the three Angles ABC ſhall divide the whole 
Triangle ABC into three other Triangles 
(AOB) ByC and Co A whoſe Areas ſhall be 
as mn and y reſpeCtively. f 


1. In C A and AB produc'd if need be make 
E and AF each equal to m + » +. joining 
2 1 FC make AB m, . 
and df parallel to EB and CF. . 


* 


- — = 
+- - 
' : 
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2. Thro' b and f draw 5 Q parallel to AC 
and fp parallel to AB and at » the interſection 
of thoſe two lines is the point required for dray 
H and BD perpendicular to AC then the tri 
angles CBE, Che as alſo CBD, Ch H are ſimi. 
lar therefore it will be as (Ce) : mn: 
CE :: Ch: CB: :bH:BD - : triangle AoC 
: triangle ABC per Theo. 5 for the triangles 
AoCand ABC have one baſe AC in the ſame 
manner it may be prov'd thatasn:m+n+u 
:: triangle AOB : triangle ABC conſequently as 
u : m+n+«:; : triangle BOC: trſangle ABC 
QED. 5 | | 


Note, The. 8 following Problems ſolve all the 
Caſes in plane Trigonometry, Geometrical, 


RIiCHT-AN LED PLANK 


| RIGONOMETRY. 


GEOMETRICALLY. 


PROBLEM CM 


Two Legs — of given, to find the Hypo- 
BC = 1205 “» A 
thenuſe AC and the * A and C. 


2 © <= 


Scart: Upon one end as B raife 
"the perpendicular BA, or upon B 
wake a right- -angle ; and from the 
is Ame Diagonal Scale take go and 
SY” lay it from B to A, join AC and 
ic Wo is conſtrudted. Taks the ee 


FD: 


\ 


ce RAW 3 a Rightline BC, which 


make = 120 by the Dixon 


| 


A i 2 1 7 

l 2 pe FR - 8 * * * 

> * S* , —_ . = ” . - 
7 9 ** - VOY 
- - I, * 


2275 a * 5 
0 N 0 
* * 4 k 8 4 . | 
336 GEOMET:RICAL 
: ' : . : * % 0 1 Gl ” 
** * * mk 7 * 7 
! n f - * 
— F p 
. : 
G * - hg 8 * pw 9 U * ** 4 9 * ſs... 4 
< 2 - Fs SO TT * a 54m 3 
* . . | dy. s 
* 


60 in your compaſſes and one foot in either A 
or C; ſuppoſe C, ſtrike an arch de which laid on 
the ſame is = 37 for the angle C and by the 
ſame diagonal ſcale A C is found = 150. 


Nee erde 
9 Drrixir Ions continued from Poge 17, 
 TRIGONOMETRICAL.* 


73. IF one of the acute angles of a right 
: - angled plane triangle be given the 0 
ther acute angle is alſo. known per Note 
Theo. 2, by taking the one from 90 there 
leaves the other ſo in the laſt Prob, the angle 
C viz. the arch de being found 37“ this 37 
being taken from 90⁰ leaves 53% = the J. A. 


„„ O70 "2 Toe 


TRIGONOMETRY.| 


4 Complement to. go? is what any Pe, or 
is wants of 90% ſo the complement of 379. 
go degrees, is 53 deg. the like is to be un- 
od of any angles Seen to 180 deg. 


5. In all triangles the greateſt ſi TM ; + te 


is oppoſite to the grextelt 


76. The meaſure. of any 
If ſtruck from one of the ſides that makes the 
ele to the other ſide by the chord of 60 deg. 
don the angular point as in the laſt Prob. the 
is the meaſure of the angle at B the ſame 
ning the two con ſides BA and BC 
d is alſo drawn with the chord of 60 de 6. 0 
je foot in B and becauſe the arch /g is = 99 
aue of « Gele he ides BA and 74 
perpendicular to each other. 


e ſoever 

pht-lines o 
uſt uſe to all the: Ager deine figure which 
u are concern d with otherwiſe your work will 
® whetger yu! bs Ser or e or 


* * line of chords 3 you OY ra- 
eg. from that ſame ſcale of chords 
N nk down. or meaſure the arch by. C 


* to lay down the ſides or 
r 


un or meaſured b ſome f of e 
el., * 12 12 e 


ES 


angle and contrary. 


plane angle is an 


77. What ale of equal parts or emo 
by that ſame ſcale you 


19. The flea of all plane 1 are N 


IP.” WR 80. The 


— 


ns GEOMETRTOAT. 


80. The angles of every plane triangle 
bi down or meaſured” by ſome as of chonk 
rob. 8. e ee, 


81. If the ſides of any > ane be ever 0 long 
or ever ſo ſhort the meilure of the angle is kl 
the ſame as in definition 8, the meaſure of the 
angle þ Ch is the arch h & now be the ſides Ch 
and Ck longer or ſhorter, fo long as they are 
{treight, they ſtill point from C towards + and | 
and therefore the meaſure of the 1 15 Chi 

WC, bk Gee. 128 1 LOT in 


"84. The rekon why we aaa ſweep an arch 
wht the chord of 60 deg. (when we make of 
meaſure plane angles) is becauſe. 60 dey. i 
choidsd is the radius of that circle WEI circun 
ference or periphery is 360 deg-. 


83. A diagonal ſcale is but à ſale of ec 
parts only you can take great numbers where 
trom a ſcale of equal parts you can take bu 
ſmall numbers te Prob. 21. and 43. 
84. If * two Gli of a triangit he equal th 
2 rd oppoſite to thoſe ſides will be equal 
definition, 757 4 and contrary. . 


box Pt 


88. If two right-lines be . 
to eroſs each otfier they will make 4 angles ü 
two oppoſite of which are equal (15 E. 1). 
as in the following figure AB and CO cut eac 
_ - other: making Z = {'e and IE =£-g6 
is ind P the N + 


TRIGONOMETRY 39 


86. If a right. ling CD 

cht. two parallel lines 
/ AB and AB, it will 
B. make .= Angles: with 
B don parallel Mel d, 
E 1.) viz- ay ben 
4, 14 . 3, 
_ alſo, © f en Ke. 

od, his is alſo ſo kran 


it needs no demonſiraion-. X52 B 


f [ © 44 


87. The Aras to Turo. 24, being of 5 | 
great uſe in plane 'Trigonometry, it may not be 
amiſs to prove them in this _— THE - 
To Note 1 and 2; firſt thro? \\ bY * 
he angular point B (triangle * T \ A 


R 


: 


BC) and parallel to AC. my” > EY e Un 
Draw a Auge DE ow —. Z<..D 
which as a diameter deſcribe /B X 
the ſemicircle DFE, produce . __A? 
the ſides Ah and CB till they _. 
meet the ſEmi-citcle; then becauſe DE is parallel 
o AC the angle #=A, and . c=C, (DEF. 
$6;) alſo, angle = B, (Der. 85.): Therefore 
ingle IN EAT BAC: B80 angle a Kg. 
= the ſemicircle or 180 degrees by th figure, 
LE. B. this vu proves Note 3& Le 


1 80 
a 7 

5 

os 


$8. Ta 5 Note 30 Let ABC de an angle. 
hoſe angular point B js in the ſemicircle,” draw 
hhe radius EB, ben in the triangle AEB the ſides 


E | AB EBA, 
1 VE being equal the > 8 


- \ 
: G 0 


was © IND OMETRIC WL 


| like reſo the a 
A d. for he ſemi-cirds 
d 2 = EAB = EBU 
ECB EBC, 
=AEB and 1 «=LCEB; Then r F. 95 
180 d See a- and 180%— L464 
_ fam of theſe two equations is 3609 —a— 1x 
2: +2, but by figute'44+d=180 deg. which py 
in the laſt Equation gives 360 deg, —180 = 
25% hence 180 en F265 2h, that is 90 —e+þ 
O. E. D. „ dete 


1 89. By this it 
eaſy to conceive thi 
my plane angle, 
angle A is acute ifj 
ma ny a ſegment | 


—— than 

mL /c ſemi; an alk 

A / 1 angle B is of 
"If 2 tal be in al 
| KAN ment leſs than a ſe 

- gates Au 4116 that all angles in the ſame ſe 
are equal: e e ang at A=180 wag 


" MS C+D=180. 


90. An angle at the center of a File is doubl 
to one at the periphery, if they both ſtand on 0 

chord; this is already roved, for angle 4= 
and angle age; alſo, the angles & and F bot 
ſtand upon the chord 50 and are both in the at 
Ls * ſo vie F= BEC G. 
„ 1 


0 


I 
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gr. Alſo if any ſde AE of a triangle AEB, 
be produced, the angle BEC will be equal to both 
the angles ABE and EAB, this 1s alſo proved for 
angle ee; this per Figure, 180%—/.a=d, and 
180%/.d=e+e whether EA and EB be equal or 
92. Every plane triangle conſiſts of ſix parts; 
(viz..) 3 ſides and 3 angles, and any 3 of theſe 6 
being given, the other 3 may be found: There 
muſt always be 3 of thoſe 6 parts given, otherwiſe 
the triangle will admit of various anſwers. See 
more after PxoB. 135. wb 


PROBLEM . 


Given a LE AB = 44 and the angles A = 37 

Degrees G = 53 deg to find the Hypothenoſe 
AC and'other Leg BCin any right-angled 
Plane Triangle. 0 


1. From a ſale of equal parts * 121 
Make AB = 44 and upon B with 15 chord 


bo deg. ſweep the arch fg lay go dep. from fto 
Land Giro g draw BC ſo 1s. CBA 8 4 


— 


right angle 
P 


1 


7 


4 


142 'GEOMETRTCAT. 
Alſo with the chord of 60 deg. and one foot in 4 
ſweep the arch de and lay 37 deg. of chords from 
d to e thro” A and e draw the line As meeting 
B C in C ſo is the triangle made or laid down. 

2. B C laid on the ſcale of equal parts is found 
= 33 and likwiſe AC is found = 55 as was req 


P RO B L B M4 Ann. 


Given tlie Leg AC 44 and the Hypothenuſ 
-BC= 58 to find the Leg AB and angles | 
0 and C in a Right angled plane triangle. 


I. By a ſcale of e- 

Y qual parts (Prob. 23) 
make AC = 44 upon A 
A by Prob. 10 make, 
a Right-angle CA 
from the ſcale Prob. 23 

take 55 and with one 1 
foot in C ſweep an arch 1 
r croſſing AB in B join BC and the triangl 
is protracted. > oo Xp 
2. As in Prob. 12tthe angle C viz. the ard 
ae is found 37 degrees whoſe complement tt 
go degrees is 53 deg. for the angle at B alſo Al 
(by the Scale Prob. 23) is found = 33 35 v8 
G 5 „ 


= 
1 
—— » 
. * 


1 


- . 
. 
4 1 \ "> 1 +4 
* 7 hs 
* l f 1 5 4 1 - 
- — 
x" "I * % i 
5 >. 2 44 
= „* 9 
y 1 
5 8 * 
4 »'d * , » 8 4 
x 9s *3. 4 0 
= 
oo = by 
9 
& # 


£ 
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1 a Right - angled Plane Triangle (AB C laſt Fi- 

gure) giyen the Hypothenuſe B C= 55 and 
the Angle C37 degrees conſequently Angle 
B 53 (per Def. 73) to find the baſe AC and 
Perpendicular Ag. Rs 


1. From Prob 23, make BA = 55 by Prob. 
d, Make an angle at B of 33 deg. and an angle 
t C of 37 deg. draw CA and BA till they meet 
nA and its made; otherwiſe make an angle at 
ther end of B C ſuppoſe at C of .37 deg. and 
om B by Prob. 3, let fall the perpendicular BA 
ning Clan fe and its conſtrued, + . 
2. Take CA in the compaſſes and lay it upon 
he ſcale. (Prob. 23) and you'll find it = 44 in 


ike manner AB is found = 33 as &c. 


The IV. following PxoBLEMS belong to 
Oblique-angled plane Triangles _ 
PROBLEM w. 
the oblique-angled plane Triangle ABC there 
gtren, PI WO DL HELL OT N 
BEL AB 270 * 0 
e tyo des! VAC 380 F andthe angle at Cas 
reqd, the-angles 8 and third fide BC. 
1. Draw a riglit line AC which make = 380, 
pon C make an angle BCA = 45d. drawing CB 
large; take 270 in your compaſſes and with 
: one 


) 


one foot in A ſweep an arch ef, which cuts CB 


this Problem is doubtful, viz. whether ABC or 


be acute then ACD is the triangle ſought. 


38 d. for the angle CAB then . C45 d. + 


.  .complement to 1 80 d. is = 83 d. for the CO. 
and by the diagonal ſcale CD is found = zor d 
g n Ten u IF" A 


l : 


in two places (viz) in B and D: And therefore 


ACD be the triangle ſought that is if one of 
the unknown angles | be. obtuſe then ABCis 
the triangle, but if both the unknown angle 


2. If one of the unknown angles be obtuſe 
with the chord of 60 d. and one Bot in A ſweep 
an arch de which by the ſame chords is found = 


AC 384. = 83d whoſe complement to 180% 
is 979. for the & ABCand by the diagonal ſal 
3. But if both the unknown angles be acutt 
then the arch de by the chords (Prob. 8) l 
found = 52 d. for the angle DAC and ang 
ACD 45 d. + DAC $24. = 97 d. whol 


* Bec | 


1 R168 ON ONE TRY. us 


Becauſe the numbers 270 and 300 are pretty 
ge I make AB = half 270 and AC = half 
5and ſo call CD and OD: double to what I 
d them * | Wo 7+ 


PROBLEM; CXXVI. 


the oblique angled Wo Triangle ABC 
* „ is given the two Sides AB = 
1 * their cofitained angle 
Can = 38d; G find the third Side KC and 
the other 155 Angles B and C. | | 


1. Draw a right- -line AC which make equal to 
Pa 23) upon A make an angle BAC = 
d. making AB = 135, Prob. 23 Join * and 
triangle is conſtructed, a 


2. With the chord of 604. EY one ar in 

her B or Q ſuppoſe C, ſweep an arch „4 
ich meaſured on the ſame chords is found 

d. for the angle at C, then 48 d. added to 38d 
qual to 83 d. the ſum of the angles A and C 

oſe — to 180d is 97d. for the an- 
ABC (Def 87) and by the 4 7 ſcale 

is found =" 102 78s. Was required. 
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s G CIO MH TRI A L 
Po N Op L E M + CXNVIL 


Ter IN 2 


Ml E obliqug afigled plant Triangle ABC] 
given, the Side AB 29, — 2 


A 45* 
and the angles 3 and conſequently ( = 
to pp the Sides BC and. CA, 


| 
| 
| 
| 


—T 


| 
[ 
| 
| 
| 
| 
| 


B 105% 


— — 


—— — — —— —•—öd ——— — Eno ee nn . — T 


1685 Prob 
Make es C! 
; = 490: and frot 
a ſcale of equ 
oa Prob. 2 
make 'AB 
| upon B (by Pr 
11) ng an an * Abc = 105d. continul 
AC till it meet B 10 in C ſo is ABC the triang 
2 The baſe BC by the ſcale of equal, pa 
(Prob. 22) will be b = 75 Ae 6-6. 
= #2: as was. W 1 % D918): 


2 2 
* LE, * 3 
» | rh Oh 12 AB 29 ann 3 10 2 
Given BC 41, the 3 Sides of an Obliqu 

CAC 56 
angled plane Triangle, to find the angles 


% 


— 


— 


* — — —— — 


— + 11 


- - — 


How to make this triangle i is ſhewn in Pri 
74 thus. make AC = 36 (Prob. 23) and wi 
* in 9 — and one foot I in A, ſue 


TREGONOMETRY.' 1% 


arch, next with 29 in your compaſſes (all from 
ob. 23) and one foot in A-ſweep another 
to croſs the former in B, Join AB, OG and 
conſtructed. 


2. With the chord of 699. and one foot in C 
cep an arch d cutting CA and CB extended 
4 and e likewiſe with the chord of 60“ and 
e foot in A Weep the arch fg by the ſame 
ords (Prob. 8) you'll find the arch 4e = 309 
rr the L BCA alſo {es is found = 45” for the 
ole BAC then 45 a. ＋ 30 d. = 75 d. whoſe 
mplement-to” 180 d. is equal 105 d. . B 
us with two true ſeales (viz. one ef chords 
e of equal parts) and a nimble hand you may 
ork any caſe in plane trigonometry exact c- 
ugh for any ordinary uſe the arithmetical ſo: | 
ton I here omit for theſe reaſons. 


1. For want of room to demonſtrate the Axi- 
s, explain Gunter's ſcale the lograthims c. 

2. There are more books ſhew the arithmeti- 
than geometrical ſolution conſequently more 


ons WW with the one EY axe with the ; 
ler, 


Ku 3. K 
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3. If what I have done be well underſtc 
not only the arithmetical ſolution but even 
myſtery of plane trigonometry will come eaſ 
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"TAE 
APPLICATION OF 
TRIGONOMETRY. 

To the MEeasurING of 


Heights and Diſtances. 


Tr 


P RO L KR M CXXIX. 
To find the Height of any Town, Tafz, 


STEEPLE, Cc, as AB bye two ſtreight Sticks laid 
croſs each other. 


A ERR AKE two ſireight ticks of any 


convenient length as ab and ed, 
8 11 2 and tye them exactly croſs each 


+ other in their middle as at e; 


eee and let the 4 angles at be ali 


_- ones, or ah and cd perpen- 
diculars to each brher, ſo have you a croſs «cod-, 


2. Set any end of the croſs as 4, as near your 
eye as you can, (not to kinder ght) and move 
| f it 


—— 


a that is, Make bed ease, % 


1 cove oy 1 — dd FR 


* 
1 
„ 
« 
— == % 12 
- * 7 
- = 
\ o 
4 
2 * 1 . PR . oy 


* 


it fo as hl _ ** may be parallel to "th Tome 
AB, with the croſs in this poſition, move back 
ward or forward till you can juſt eſpy the top 1 
of the Tower; over the end c of your croſs and 
at the ſame time obſerve the point C which the 
ſtaff ab points to in the Tower. 


3. Meaſure in a right. line from your eye 4 1 
the mark C in the Touer, which ſuppoſe 

and ſo much (viz) 30 vards is the height l th 
Tower above the point C, to which add CB and 
you will have the height of the I Tous 
AB as was required. 


1 
I 


1 The reaſon of this i plain, for if 4 c be pa 

el to AB the triangles ac e and 4 AC will be alike 
| » therefore (per Theo: 3.) As 4e: 40 Cl 
. e 9 aC= = CA: "mw 


* : E X 4 © % — 4 8 R 0 
: . . 9 - 


ot 


PROBLEM CRXX, 


ſhining of the Sun or Aren 


1% As « . 3 


1. Set up a fireight ſtaff as CD of any lingth 
arallel to the object: AB. 

3. Sup pes the ſhadow of the ſtaff to be 6 Feet 
ED an 
neth of the ſhadow of the object 19 F = EB: 
ow CD being parallel AB the triangles DEC 
d BEA ate ſimilar ; therefore ſay 

As EDG: DC3: EB /: A387 Feet the 
Altitude . ral IS: 


60 51 (82 


o find the Height of any Objed as AB by 3 


he length of the ſtaff CD 3 F; he 


PRO. 


"DISTANCES N 


a 


Az HEIGHTS N 


_ obſerve the Object at C which makes an Ang 


* 


PRO B L E M CXXI 


＋0 find the Altitude of any Object as AB by th 
UADRANT, or better by the Wenne 
and firſt by | 


A QUADRANT. 


The method of obſerving by a Quadrant may 
underſtood by the Figure, 


— 
1 
4 


4 
| 


" EXAMPLE. 


To take the height of any Object C by 
Quadrant at any convenient diſtance as AB, 80 


Vith the Ran of 62 required the S height. 


* 


1. Draw the „ mel 

th. - Raiſe the perpend 
ale AC. 
3. Make the angle 
| B 62 which drawn a 
the line A in Cu 
meaſure of AC 15 F. 
which add the height | 
the eye 6F. gives 211 
the 9557 el 
y height DC | 


aner 1 
n rA A att. 3 


n. 27 6 SENI. CIRCLE. 0 


* +4 


2 


FT 7 Ame 4 A T7 n 


- 
” . - 
} 
1 p 


| Dif 'A 


t. Tothe erte C (of the fmi-drele uſed for 
nces Def. 17,) faſten a thread CD with a 
met D atthe other end thereof; then ſet the 
ger 4-40 eye where the degrees begin, 
Ithro* the fights u diameter 69 70 
any part (as A) of the tree whoſe height you 
2 aer e the limb of the ſemi- Grefe Mas- | 
o with the chrend. and plumet at 
eny, the thread will ut 659, in this example 
is the meaſure 5 gle 4 AB: Next 
uct: &'an 4' ,» {2 
pre yon 1 55 our EN abſerye in like manner 
botte 155 jour objec, and ſuppoſe then 
read wa cut 859 ebe you may conclude the 
on higher | 
erwiſe the thread would'cut at leaſt 905.) Now 


854. » angle At. whoſe. 


com aplement . 


= = l 2 N ; h 
* $7 * : x o 8 
- , * o _ * + * 


* 


— 


ound than you do, 


ar on 1 # ++ BY. « 
154 HEIGHTS" A. 
a bod. is the angle ABe=9x, then 
fore angle 2 s SEL Nhoſe cut 
plement to 180 is 200 AaB "NOW meaſy 
tin a ſtreight line from your eye to the 27 
the object a B, which ſuppoſe 70 fee 
the triangle «AB you have given allthe 3 "1 
and. the fide aB=70, by which- ＋ per Pro 12 
the triangle EFG is conſtructed, and FG 
Prob. 23, is found equal 26,5 feet tr 
tude of AB required: 


The reaſon oftfis3 is plain con] fig [7 


plumet hanging gat libertq the. thread; 5 vi 
be — culaf to the horizon, and therefy 


parallel to AB (if py 3 ght as 
ſuppoſe EDN 5 


eit doth) conſeq 
lel to AB the L at B 4 Eb, QED.” 


p R 0 L E a cen 

1 2 5321. Hs ten n 

To od ahs Altitude of 1 Othest (as Al 
uhen by Reaſon ot r IVR mater, Ol 


Jou cannot come ant.. Por aff o 
„ 1 22 N * Ws 4 « 1 
For varieties fake, we ſhall take 6 be height 


_ the 7 AP! from 0 as . of 
ES FED G. 1928 " 2 Ts vi 


1. As in the Taft Prob. apo any. donvenie 

As of the hills fide as at D, obſerve the te 

A of the tower and mark what degrees 

| thread cuts: upon the mb of the Temi-circk 
" alfo look thro? the ig Hghts to the bottom B. 
ite Tower and obſerve: whit Wort s the thre: 

| ar, 25 N lk "this" the f 15 


, 


D I STA FOE: 1 


A”. 


4 Att. 40 HLH A. 51 + 
21 you 5 A. #5 OU{(A at 5 Cl 
1e vos. lt i < 


* 
41 GK. 


16 


2 
25 
2 


i 1 8 18080 Wis 


e hill, if ts 1. ee ene . Wks 

ik as F, and Note again. w 

ow ſup op the de grees cut betwe een locking, 

and B, to be 2 5 and nere en 'B and F 

be 15“. | 

2. Move in a e ht lit ne 28 | 

ſtance. ſuppole 58 Feer rogy 0 'EY 90 | 

ake WS 25 to AB and a | ere pn 

ppoſe the degrees cut between 0b "at A 
Au P i be 


EBG 66 d: and bete Ron 
o d. ſo you Faye Gone Jou deo. n 
o ptotract the fame. ö 

3. Draw A ri, ght line Fling length ene 90 
liagonal ſcale: fer $8 from D to E wich the 
rd of "66 Grad one foot in D W²eep the Arch 
2 ſet 18d. of chords from in to n and 9 
t 00 fiom i to g. draw DM An HD. 
4. With the chord of 60 d. and one, foot i 
ſweep the arch F {ſt 20 d. of chords pn, 
dc and-66 dof i Fon me % Ck: % 


at ger . 82 


1:6 g HE TIGO HTS YO 


and Kf meeting D. in B, and D A in A (vi 
Dzg in A) ſo is AB by the diagonal ſcale found 
equal to about 122 feet the” height how 
alſo if you draw BF E rpendiculat to A it ui 
ſhew the diſtance of the. tower from the bottor 
of the hill, likewiſe the neareſt dittance betwee 
D and AB and between E and AB ſheus t 
diſtance of the tower from the füt, and * on 
oblervationy et. 9 N 


4% £5, Gxm 


To find the Altitude of two Objects AB an 


BO ſtanding the ght upon pits ol 
N come 42 neirhe Fe them.” 


£ 50 Th } 


* 2. 
= 


&, p . * * 
| : N , = > 
. * "ys 7 99952 «>; : 22 * Af | 1 


# 7 *, F 4 
* PM 
» | 
* «T TITAL , 2 


* a dive u the 3 objet! 
4 ar 1 80 e Cc the e of the object 
1 ſuppoſe the thread to cut ju f 90 d: Prob, 1 
o is the * " + rights my ww * 


| je 


B and ſuppoſe the thread to cut 66 d. whoſe com- 
ple ment to g d. becauſe angle C god. is 249 = 
BDC; fo\.rthe. like for A, and you'll find 
he ngleGAD 5 52 Ines complement to 90d, 

30 = A9. | 
Meaſure a Aiſtanice from: D in a ſtreight 
ine towards: £ hos 44 from D to E then 


ake obſervations u E exactly as you, did 
pon D andtap find the angle BEC 
33* the angle To 4 4. then your oblervauon 


s ended. 


1. Draw a right. line DF, and from the dia- 
genal ſcale <DE =» 44, upon D make the 
ngle / DR 38d. es 2 je „f . 2 

rob 2 AN | 


2. pon E E. W - as angle „E by 
lau ing the lines E, and Es. till they — 
Df in A and De in B then becauſe the a 
t C was 4 right-angle at both — 
om A and B ler fall (91 DF) che -perpen- 
diculars AF and BO which: 475 the diagonal 
le are found AF 232 Ind 69 nearly 

or the altitades required, alſo you'll nd E 

* then between your ſecond obſervation 
he foot of the tower,” . 
The reaſon of the aun, Problems 8 nee” evi. 
lent from conſtruction. 


PR 0 L's M exxxrv.. 


o bind the pe ndicular ny ht f an kill ot 
ene BG. 15 85 * 5 e BT 


«ta As in the aft Prob. at any diſtance from. 
e W of the kill as. at Dr obſerve the top 


PD : * | thereof 


D18TANCES. thy 


Ax v1» & a 4 


* 


158 HEA T 8. 454 


nb eden 2 | 
= v4.4 # be Paths eee 2 * 
bun Igor: tu. wn a 9.443] theft £== 
091 6! güte 879475 2 5 

$: +41 8 9 ** 2 

d ü een vals H 77208" 
ls T 01555 28 4 
E41 F $08 A 1 
1811 987 ind 


nn E Ad 8 0 5 2 e 5 
thercof as & an: ſuppbſe che chread cut 52 30 
whoſe complemęnt to 90 d. if vn Band upon 
level ground for then let fall a perpendiculi 
trom A upon a right-line drawn from your cyt 
ſappoſe the line 50 wil apr a nichr ang 
8.370% 30 = 1 ADO. 
2. Meaſure in a a freight ne any /diſtanc 
Gal D towards the bottom of the hill ſuppole 
DE 5 30 yards then upon E make a ſecond ol 
ſervation as you did upon D and ſuppoſe. c 
nd; the angle AEC 775 then to lay this don 
3. Draw a right- line DB making D E-53 
Won whe diagonal ſcale; but becauſe 830 is, 
reat number I divide it by 10 and ſo male . 
DE- equal che ;Quotitnt, : viz; 153.,npon D 
Prob. 9, make the angle g DE 37 % dle upd 
E make the angle E 55 d. 887 E till! 
meet De uA, from be * Prob. 3 (et fall cht 
| rpendicular AC which by th. dg diag ronal ſca 
: Ie ond 83, but 83 * 10 iſe 330 Was ＋ 
S Zzo for the altitude required 5 yards. 


This much a 8 A fot Heights | 
15 mo | 8 R 0 


" 


— 
br 2227 


DISTANCES may 
2 R BL E CXXXV: 


ofind the Diſtance of ſome Place a fs off (as © | 
i three Freight | Sticks. 


oe © 


C- r 


l. Suppele Fey come 9851 nearer Dy 20G 
than the point A; ſo from A go back any dif. 
ince as to D, then cauſe ſomè to fet upa ſtreight 

af at A, or by A in ſuch 9 A as that yon may 
e the mark and A in a fireight line from P; 

ſet up a taff 4 2 and leafure” che diſks 
DA which'ft yrs tr 0 ET oi nm os 
2. From A 8607 ins perpendicular 1i 15 AT) 
ane yards, fu appo poſe from A to B 26 N. 
ere ſet up & ſtaff at D; come to D and move in 

N line from D, 0 viz.) n move parallel 
Ag till ter the fat zt B you can juſt ſpy 
e mark C, tken meaſure the diſtance DE. which 
E be: 40'yards, now it wil be, as 14 the 
erence between DE and AB is to 55 the diſ. 
nce between D aud A, DH AB26 to 7033 Y 
ic diſtanc AC" fe quired, ” £ 
If you draw BF. parallel to AD, Mika becbald 
DE and AB are parallel the triangles DCE, ACB 
nd FBE are 6 iar, therefore (per Theo. 1) as 
E EDE AB) FB (=DA): : AB As 
was, Allo”: 2 Wd 2 Fo 5 MY 


— as. . 9 * f * 3 na GOL 
F-- 7 | : 
ſ „ 2 
9 - 
I 
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eee 


DEPINITIONS” 


M INSTRUMENTS uſed for raking 50 ante 
e ?n SURVEYING 5, Oc,” 


Of the CHAIN. 


93 HERE is now no Chain in uſe amt 
- 2 Surveyors but that of Mr. Gux rr. 
tho ſo.1 need diſcribe no other; This Chai 
js in Fa. 66 ſeet, or 28 yards, or 4 poles, pe 
ches or rods, ir iden > Joo equal link 
(each link being 7,92 be aue ſo that t 
Unks are decimal parts of th ne chait 
and links may be wren mga ht np as 'decima 
In meaſuring with the chain to, prevent miſtak 
ar firſt ning forma i in perſon that goes v 
the fare end of the.cha uld bave.,1o ſic 
each about 2 foot long, 8 at; ane epd, and 
the end of . chain ſtick. qoun one ſtick 
the g round , and he tha hat follows with the hind 
end. Sf the chain to take i it up; and ihus do ll 
the ſticks be gone if your line be. ſo long, 
. obſerving to move in a ſtreight lige from 
to mark; next let him that goes behind fee tl 
he have all the 1o ſticks, and i the line be 
meaſured out give them again to him that ge 
beſore, and ſo proceed on nll: th "ae be on 
- remembering to prick down howof en 5 = 
nes tat no > EEE made; 33 | 


* 
To 
. 1 


DISFTAN Pa. 161 
At the end © f every to li inks there. i is common- 
a braſs ring, 254 ſome haye matks at evety 10 
ks, which cf jor | more ready numberin ng 
links: chaitis and inks Thay be et IR 115 
et it be requited to ſet gov Fr 7038 8 and 4 
ks) 7 Ge. A. ot 74K l 
1 all one 1 Ip, Working It. f in be = 
or. Hur ule, as in m ma rc 2 
ound, 14 is better to 11 Bal n and 
aſure as betate, 5 og tolet down Half 
number, as for Exam ple, ppoſe by the Half 
in you had put down.1i. ticks arid have 25 
(links ; it myſ#be ſet down 6 C: 75L. or 8, : 
* 


and think i plotting or findiag the area, it w 
the lame gh if you * meaſure * the ou 


ain LE 7 | * N 
| Dire for 2 2 auler the 


Ka $3 1 4 * 


\ Forghls FR thels a are many n F 
pl that any of them en do, is "th to take the 
ntity of an angle ac, between 2 ſtreight 
* or lines; the H hich ate the Plain 
le for ſmall meet the Semi-circle for 
pmpaign grounds; t Circumſerentor, and 
Theodolite e. The 3 laſt of which ate alt . 
ur of E i being nothing bur a circle or 
circle Myided into degrees and minutes, (if. 
igure be ſo large as to admit 227 ſuch diviſion.) 
nnr Io, 935 Had 
9 The Plain Table, Geh adde or ee 
dire what 1 Thall Pere make uſe Of. 


, "= 292 LES 4 e AD 1 OY 
. „ Ne 5 


* 2 a. 

= 7 * ex 8 2 * 
. 9 

wy 
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96. The PAN TABLE, is no more bott 
board, or rather 3 pieces put together making 
parallelogram ſufficient to hold a ſheet of pape, 
with: ledges to keep the table together and hal 
the paper faſt; with a loole index and ſights there 
on, to lye upon the Table Cc. Its ule is mor 
for taking the plot of a field, than for diſtances; 
ſo I ſhall reſerve it till we come to ſurveying, 


: 
: 


97. The SEMreixcE or THEODOLITE, i 


= 4 * 
* 4 : 
* * 
7 7 
8 
14110 * 
* 1 
4 ll &s $7 
' 
4 
f , 
- * 
* 1 
2 122 4 
— 
| es} 4 : 
44141524 
LO I. 4 
34.7 
18 
46.1106 
13 
2 4 * L 
w, *% 
"LW 


Ws 4 
Ss T 


e,, Od ba ET EIS. + 
u half circle or two quadrants divided inte d 
eres St, a6 i6 taught in Prob, 8... 
VU pon ADthediameterofthe ſemi-circle are tuo 
sights (s and 7) but ſome ſemicircles wants = 


* 
f yes INE | 5 + 


F 


* 


"# 
F 
0 — 
- 
- 


2 4 


fights, for in taking diſtances they may be ſuppli- 
ed by the fights, (z and z) upon the index or 
pointer IX; this index moves round the center 


to any degree on the limb ABD, and when (| 
he one end (X) falls off at 180, the other end =_ 


# 


(I) comes on at 1819 Ce. | | 
This inſtrument (as alſo the plain table) is 
ade faſt upon the head of a ſtaff by a ſcrew, and 
the other end of the ſtaff ſtuck into the earth, ſo 
that the inſtrument lies flat with the degrees &c. 
facing the zenith, - ib eee 

98. As the Trx£0DOLITE is an Inſtrument 
for taking an angle in the field ſo the Protrac- 
tor is for laying the ſame down upon paper 
with more cafe than by a line of chords the figure 
hereof is like that of the theodolite the uſe is 
lay the center C againſt the degrees that your 
angle is to contain, thus is plain by inſpecting the —_— 
houre. 1 © + By © * oy PST 2 ; | 
45 Circumferentor, is à circle drawn upon 
a card fixed in a box, a needle touch'd by the load- 
ſtone moves flat upon its center this is uſed in 
lutveying r Wee df 7 7 ene 

100. dee Prob. 14r, for water level. 


4 — , i ff 
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To find the diſtance of an object C which vou 
can come no nearer to than A by the Theo- 

dol ite, n r : 

1. Set down; your. ſtaff-at -A with the theodo, 

Ute flat thereupon. then turn it till thro' the 

bghts along the djameter..yqu can eſpy your 

dect at C there ſcrew the inſtrument and; 
VVV 


a 
” Fo i C 1 7 "I. — — - 
Eg * * 41 = . 
64 HEIGHTS „ 
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moye the index thereupon + to 90 d. then throt 
the fights upon the ſaid index eſpy ſome mark 3s 


at B, ſo have you CAB a ri ge 
2. Meaſure the diſtance 15 ef ſuppoſe 76 
links then upon B fix your inſtrument as you 
did upon A * thro the ſights along the diame- 
ter, eſpy your firſt ſtation A and then holding 
the N aac faſt moye the. index till thro' 25 
ig ereupon you can eſpy the object at 
and en fu N the WP _ cut 62d 45 01 


the ang] 62d 4 
3. Then in the rightanged ane triangle. 
ABC you have yen the le 76 and all 


the angles by w (and 0 3 the tri 
angle is conftructed , and. by the diagonal ſcale 
the required diſtance AC; is . 152 links 
or 152 9 5 allo, ÞC i is your diſtance from C 
the ſecond ſtation 
If what is ia faig with a view of the inſtru- 
ment's/ I the nature of an an le be well under. 
Rodd 1 think that this taking of an angle will ap 
pear fo plain was * e Tpive. no many en 
CONCETAUnD = * 25 
. „„ 5 Note, 


. | 


R DISTANCES i169 


Note, If you moye ſo fat upon the line AB Ul 

the angle at B be 45 d. fo the movd diſtance 
AB will be equal to your required diſtance 
AC and ſo in this cafe you need not have 
trouble to lay down the triangle. Os 


PROBLEM cxXXVn. = 


To find the. diſtance of 1 Objects, cg. 
poſe two as C and D from a propoſed Place 
A, by. any lese that will bow an wee 


— 
= _ 
— — = —— — 


—  — — . — 
. - — —_— - — — 


— 
— — — . 


* You max RET! his i Pond. like the Jaſt on- 
ly here becauſe you have two obje&s you, muſt 
have two an 2 at each ſtation Fare de place ' | 
tne inſtrument at A and laying the index upon 2 -_ 
the diameter where the degrees take their begin- 
oe ting the ſights on the index eſpy the ob} ject 

e inne o reſting move 15 9 5 
theo the fi 'giits'y you can eſpy the obj je! D and 
there ſuppoſe bel wt ts 30d. fo god. is the 
meaſure” of - the 4 7 Ob moxe 
de till thro? the 45 hu you by the fecon 


f | tation | 


wi, : ; | . 


8 5 _ 
\ ? 
- 
- 
—Y 
— 


ſtation, at B, and then ſuppoſe the index uy 
96 d. which 96 = the GAB, meaſure the dif: 
tance AB which ſuppoſe 92 links or yards &:, 
2. Placing your inſtrument at B, by the index 
upon the diameter where the degrees. begin and 
move the body of the inſtrument till thro” the 

ſights upon the index you can eſpy your firl 
Ration at A there ſcrew the inſtrument faſt and 
move the index till thro' the ſights you eſpy your 
firit odject C and ſuppoſe the index cuts god, 
ſo the angle ABC is = od. laſtly move the in. 
dex uli thro* the ſights you can eſpy D and 
there ſuppoſe the index cuts 92 d. 30“ which 
92:4 is equal the angle ABD. 

3. Tolay down a figure for this obſervation 
or any. other of this Bod you mult ſet donn 
upon a piece of paper the ſtation any-diltange and 
all the angles as you take them or it you draꝶ af 
gure with the pen at random which you think 
will ſomewhat reſemble the figure you are about 

to take then prick down the angles Cr. in that 
figurs (as they ſtand in the k 4B figure) (0 
havoygu aview of what you are to protract id 
do thus. op aber $50. Do STR 
. Drawthe'line AB making it g, by (Prob, 
23) then by Prob. 9 and 11 upon A make the 
angle CAD ='3cd. and angle CAB. = 96% 
likewiſe upon H make the angle CBA. = sol 
angle DBA 92, sd. and the meeting of theſe lines 
at C and D, point out the required objects which 
by the ſcale Prob. 23, is found AC 8 118 
the Giſtance of (tem , AD = age © th 
diſtanice' of D from A fein CD and. youl 
find it = 121' C. the” ther of the object 
Ee ee SA I eo ES 
1 Wilk | 7 | „ 


* . 5 
— 
; 1 11 
N n 
5 T, . > "x 
* N y | n 
W x. Lt, 6 «4 
ws Mo 0 #4 2 * 
N « 4 15 1 bas l by * i bs 
IM PT w_—_ ths 


Fom each other, Iikeiviſe BC and BD ſhews 
he diſtance of the objects from B. 


Note, in the Iait Prob. I have uſed ſights upon 

the diameter, where you muſt always mind 
to turn that end of the diameter where the 
degrees begin toward the object which you 
are to eſpy but in this Prob. I have made 
the ſights upon the index ſerve. for all. 


V Alſo.obſerve to make the diſtance between 
your ſtations. pretty large if you can and 
then the angles at the objects will be alſo 
large, for in ſmall angles one can hardly 
tell where the lines at the angular point 
exactly interſect each other 1 might alſo 
ſhew how to take the diſtance of many 
places both from one another and from any 
propoſed place where they could be all ſeen 
but doing that would only be to repeat this 


problem. "i 5 ry 2 fv ” wie 


0 meaſure any leyel field (ABCD) which can 

be ſeen all at once, and not come near it. 
This is no. more but to take the diftance from | 
o convenient ſtations (F and L) and ever _ I} 
orner (ABC and D) of the field per laſt prob. _— 
herefore placing your inſtrument at Tobſerve . 
nd every corner cF the field alſo from L obſerve 
| and every corner ABO O of the field exactly 3 
r laſt Prob. and ſuppoſe the ungles and ſtatio - i 
ry diltance to be as is here {er down. 3 4 


* 


38 5 e 
| g 


* 
- 2 
H 


NY So 


15 links) and upp 
ſweep an arch and 


the angles to meet in the poi 55 and 
— 2 i. + 86 . © * wv - 
whicty points join with\right-lines, Jo have ). 
the field protracted r., abcd 04s th It 
true form now by the diagonal. ſcale that 


F 


= 124, 30 Fe ="220; 30 #F 4% 374. and 
F, = 96d. alſo upon / make the ſevetal angle 
Foo =! 46d. 20 FA = Gd. Fs = 68 
and F ;c = 70d.ithe' angles taken at the ſecond 
Ration, and you'll find thoſe lines or Tides 0 


F with the chotd of 60d 
off the ſeveral angles F 


have yo 
$*:5 WA 


A 


* 3+ © Takel 
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ken from, you xg, meaſure. the;diſtance of e- 
ery corner of the held abc and, from both 
Mons F and S as alſo the diſtance between 
«ch corner, Alſd if you draw the diagonal bu 
ou'll find it = 74.5 tains and the perpendicu- 
rau = 42 chain e = 8 chain now 42 +8 = 
0 half wheredf is = 25 chain, and bd 74.5 C. 

ultiply by 25 C. is equal to 1862.5 ſquare C. 

x 186 25 actes the area of the n Nn a9 


s required. 


PROBLEM CXXXIX. 


0 hs a dat AB as the breadth of a River 
by a 9 or Maſon' s Square 


— 


” F ; . 1 | \ 
", 
4 nw bo oo <0 — * DT? 
4 I 4 „ - A C 


1. Take 8 d ht ſtaff of any aitable Es 
D A and ſtick ie down at 4 river's ſide per- 
tendicular to the horizon and upon the” ſtaff's 
Itad hang the ſquare as you ſee per figure. 

Move hag ſquare upon the head of the ſtaff 
Ill alon the fide D E you can 22 B the other 
de 75 the river LS At quare faſt and 
e where the upper: ſide ints the ound. - 
hich is at C — 2 A Es * uy 2 
ket and A D the length of the, ſtaff and thick 
leſs of the ſquare - which. ſap «Eh =' 8. feet, 


Wen ſay by the * * Mage 28 A2: l 
© is 


th Henry at 
r: ADS : AB 32 feet the breadth of the g 
«a required, this is grounded on Prob 36. 


New, If you flit the head D of an uþrig he 
| ſtanding ſtaff D A and in that ſlit put 4 
ſtick DE bending it up or down. in the {lt 
till _ the ſide D E you can juſt ſee the 

far ſide B of the river: then turn the uf 

D A about and mind where the. ſtick DE 
points, on theland which point meaſure. from; 

A and you'll have the diftunce required, 


PROBLEM Cx. 


To fnd the leyel betwixt any. wa 3 a 
A and B and whether water may be convey'd 


from a Spring | ROWS to any a m—_—_ Place, 


"Kg _ 


0 9 
EY 4 N = 
> * 
= wy" = 0 
7 7 | a 
2 
. * - 

* - — 


of G. N. 5 | we 125 | 
315 For this huirpaks you rho W an inf 
ment oy, tying a ſquare K L upon Q, the 
head of the ſfaff L 7 and at the 0 Lof th 
ſquare faſten a thread LP and plumet P, now i 
| i evident when this ſtaff Lu nds upright the 
thread EP will (hangin; ng TN. pn the 
1 ah of the ſquare. LK M : 1 
Si N 4. 


DIS TAN O EES 177 


„At B ſet down this inſtrument making it 
tand upright which you may do by the line and 
lumet as before directed and placing your eye 
tn look, along the fide "or of the ſquare (or 
hich is better 1115 two ſights to look through) 
nd mind well hat part of the hill you ſee which 
n this figure is the point I, then at I cauſe ſome 
ſſiſtant N ſet a mark meaſure the height L (of 
our ſtaff above the ground which ſuppoſe five 
vet ſo is five, feet the height of the 1 IB and 
ſtreight line meaſured from L to I the level 
ereof as appears per figure. s 


3. Fix your inſtrument at I and do exattly 
s you did at ; and you'll obſerve the point H cc. 
ill you come to obſerve A and ſuppoſe the di- 
| enſrans * to a is (et rea NY 


2 Fre 1 Fret. 

= 5 i 
a 327.3 8 8 DH = 30.5 
dn 3 5.3 [EG = 20.26 
8.8 =62&E 5. 


N. 3 21 21 6= A 50. 1 - 
bas Re” F 4-4 figure. 2 — 


1 . ts 4; 88 


Hence it appears: that if. 505 digg « a pit at ” 
21.6 feet deep, there will be juſt ſevel for the 
ter to ſtand and that level will be 1 52,86 
ect long: But here, Note, the common allow- 
nce for the fall of water, is 4+ inches in ng mile 
Ir 1760 yards, that is if a level be 1760 yards 
long e one end of that level muſt % 45 Ink, 40 


cs. 


%. 
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inches lower than the other end, that ſo the water 
may have a current, and 104 in en for any 
other diſtangq . 


PROBLEM 'CXL1. 


It i is required to know, whether Water can bi 
carried fram 4 to B. 17 8580 


ow 


This may be done as in the laſt Prob. but for 
yarieties ſake take the water level which is only 
a ſmall pipe of 5 lafs made cloſe at each end with 
wax, Qc. and fill'd with water, excepting a very 
ſmall vacuity which will ſhew itſelf in the middle 

. when it lies level but upon the leaſtleaning either 
way, you will find it move accordingly now this 
laid in a piece of wood having ſights at each end 
is a very 10 inſtrument for Ws purpoſe. 


- 


— * "2 
Wn 
- E 4 8 C 


oh LS — — 


Iz 


7 Take two Areight ſtaves of any proper length 
| and divide each of them into inches and decimal 
ris of an Inch. 
2. Set your two ſtaves upright at B one, and 
the other any where in a ſtreight line with 
as at n, ſo that from your inſtrument being placed 


3 at L a ee any where between B dag u, you 
"Yo 3. Having 


may ob * — 
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3. Having your inſtrument placed at L in a le- 
vel order, cauſe ſome aſſiſtant to move a piece of 
white paper up and down the ſtaff at B, till from 
F thro? the ſights you can juſt eſpy the upper edge 
of the ſaid paper, which you'll obſerve to be at D 
there ſee what inches are cut; ſuppoſe 72,2 from 
Bro D, then look from E for the moved paper at 
the taff „ (as before) and you'll obſerve the point 
G, ſuppoſe » G'=20,82 inches; next, letting the 
aff ſtand at n move your inſtrument i in a right- 
line with » A towards A any diſtance. (not hole 
ſight of the ſtaff n) ſuppoſe to O, there do as you 
did at L, and fuppoſe »Q = $4,56- inches and 
booking towards A you juſt ſee the point A, ſo 
the ob ervations are over; in this Example ; 


ter 
ny 


d 
| Inches, „ "nk 
=72,2 nG=20, —.— | 
ode e pon l A op 
* 1 156%, | and 20, 20 5 
8 o 


| ' 135,96 That Is, * At to B or 
Bis 1 aka wa below A. 


Tay will: Logs pine after a little conl deration 
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" Fi - * F s a ö 3 * 1 P l wy 
a a — oh. * . # 4 1 1 ed - 0 
- SA Wy * 5 % 
. ; . . . : ” = 1880 
: \ 4 do : | 4 : 5 S l { 
: . * 
* » q * — 
1 o A . 4 7 - \ 9 = 
4 : . 4 8 r of | : * ; 4 1 = 43 * + 7 7 e * a N j : . 


T4 ſurvey Mines and ſet out new Pits, 


. . 
, @ ® +4 | 
” W " ? % : 
— 4 * _ o o : ; £ a : 
JS. r 9 - 1 . : 
23 — . — — | + 2s 4+ $ £1 


** v4" Xx 
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1. | 


\ Ver the top of the pit lay a piece 'of wood 


from the middle of which let down a line 
and plumet to the bottom of the pit, by 
8 this you may know how to place your in(tru- 
ment ſo that the center thereof (Def. 99) may 
be in the ſame perpendicular line at both top and 
2 of the pit which you are carefully to ob 

_ terve. 4 | 3 „4 
2. your inſtrument thus placed at the bottom 
of the pit, hold the end of a ſmall line or thread 
over its center, and let ſome affiſtant go with the 
other end of the line as far as he goes ſtreight eit 
to the firſt. corner or pillat there make a mark. 
3. See what degrees are. cut by the line, ſup 
poſe 16, meaſure the length of the line betucen 
the center of your inſtrument and the faid pay 


— 


: 
- 
a 4 
i 5 
A 
— * 
_ 4 . 
* 
F : N 
ys. * 
# 
— Fe s 9 
* 1 " : 2 f 4 . * 
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hich ſuppoſe 65,2 feet, ſet theſe down and re- 
noving your inſtrument io the ſaid mark, work 
; you did before, and ſo go on as far as you have 
ccaſion, and ſuppoſe the diſtance and degrees to 
tas here ſet down, Tn (06401 15 N #248 


RTE | RBI 

| 65% es 16 a K 
Diſtances 51,72. Degrees 31377 cut. 

/ Oy 6% | 2, FOR 


This done thoſe that know no better, do but 
lace the inſtrument at the top of the pit with its. 
enter at the head of the foreſaid perpendicular 
ne, and ſo meaſute out your diſtances by the 
egrees exactly as they were taken in G. But 
his way may ſometimes create much trouble, 
n Leveling when the yang is, uneven, and 
erhaps may have occaſion. to go., thro* wood, 
ater, Oc, Which may cauſe great if not impracti- 
ee ( nf oe 
To remedy all which take the following me- 
od: But firſt Note, Wherever you place this 
ſtrument fox obſervation, place it upon a ſtool, 
our hat, &. ſo that it ſtands upon a level, and 
ove it till the end of the Needle point the 
lower de· luce, or the north point where the de- 
rees begin and are numbered from north to caſt 
0*, from-eaſt to ſouth 180 from ſouth to. weſt, 
70*, and from weſt to north 360“: To pro- 
act this upon a ſheet ot paper; draw a cight- line 
> repreſenting the north and ſouth line, upon 
ny point whereof as at B, make an angle N 
i 16d. making BA= 625 (from Prob. 23); now. 
© next degrees cut were 137,5 which take from 


© 180d, 


— 


* 


* 


1 
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180 d. leaves 42,5 d; that is, 42,5. to the eat 
ſide of the ſouth, ſo throꝰ A and parallel to Ng 
draw another north and ſouth line 75, upon 4 
make the angle CAg=42,59 making AC=gr1,7,, 
again the next number of 1 3 ſet down an 
188d; that is 8d. from the ſouth weſtward, (: 
thro? the C draw e 2 ſouth line 
Cs parallel to ng, u make the angle SC 
— 3d. and CD = A join BD and the figur 
of your obſervation is protracted. Meaſure th: 
angle DBS and you'll find it =,37d, which by 
the figure lies on the eaſt fide of the fouth, 
therefore 180d. — 37d. = 143d. alſo meafur 
BD Prob. 23 and you'll find it = 74.5: noy 
placing yoùt inſtrument” at the top of the pit 
(centeral to the perpendicular line) and as d. 
reQed in the above note, cauſe your aſſiſtant tg 
go with the line 74,5 feet from the center of your 
inſtrument, the ſaid line cutting 1438. and there 
you have a place to begin 'your new pit which 
will fall perpendicular upon the end of your li 
taken diſtance in the mine.. 


PROBLEM Ccxut, 
To / work the laft. Problem, by the 6 Sepmccirlt, 


- Lay a ſtreight piece of wood over the top 

of the pit to which faſten two lines and plumes 
at any ſmall diſtance from each other Tet this wood 
fie faſt and the plu mets 80 juſt to the pit's. bottom, 
2 To theſe two plumets lay the diameter of 
your inſtument, hold a line to its center and 1e 
your companton go with the otherend'of weng 


217 


"1 


ſmall- ſcratel along the ſide of the line, ſuppoſe 
he line cuts 2764 nd” its length between the 


nark and center of your inſtrument to be 652 
vards (et ther down. 

3. Lay the center of yout luſttument to the 
ark _ its diameter along the ſcratch and —4 
fed with the lige 'as before and thus do till yo 

ne theo” the mine and you'll! find the 0 di 
to be as is here ſet down. 04 
Far. Deg 


66,2 J8 18 5” 
Diſtances Y * 8 l 85 
2883512 137 cut. 
agg 8451 5 188 
Now 


FI this as 45 above directed, but 
f you have a protractor (Def. 98) you may la 

29k without drawing a aol ſouth The 
or the diameter of the; 1 will ſerve for 
hat by nel always to where it laid 
aft, Ge. you'll-find the  frveral diſtances and 
nples reduce to one diſtance, = 74,8 yards and 
dne angle = 37d ſo place your theodolite on the 
piece of timber laid over the pit's top, With its 


£745" yah over'37d- e as per: laſt Prob. 
Norx, The! forementioned: ſcratch: is ta be 


| ae e parallele ro "rhe er 
ich you- e d thus ee the end of 


ur line” from” 


t your afſiftans move! his e 8 the ſame 
y and there mithe another mur k, now a ſcratch 
de berepten © theſes revo marks" will te e, 
the diameter o our ee Ke. 

eafly ee : Mil 


C A : 4 SE>2 + f3 #434 


DISTANCES. 1 17 


\ the firſt corner, there let him 972 a mark and 


diameter to the two aforeſaid lines, and meaſure 


"rhe center af the' theodolire to be 
nd of the diameter which: fu 4 inches and 


173 * HEIGHTS old 

Coaftin along the ſore I fee three Ships (viz 

..A; 5 =, Cat Anchor; A bears from = 
North 57: Weſterly, B North 230 Weſter 

and C Eaft from the North 479. Walking ic 

_ Perches towards the South, A bears from ny 
North 24 Weſterly, B North 10 Weſterly and ( 
North 9 Eafterly, how far are thoſe” Ships tif 
tant from each other. - _ 4 


N 
2 


1. Draw N S for the north and ſoutir line u 
right angles, to which draw E W for the eaſt and 
weſt line, and becauſe I mov'd 100 towards the 
ſouth; produce NS till FS be equal 100 ſo doth 
F repreſent the place of my ſirſt obſervation and 
the ſecond: Now becauſe A and B laid to the 

_ welt ſide of the north and C to the caſt thereof 
upon F make an angle NF Ag d. and an an- 

gle NFB=244. (both from N towards W,) ill 
an 5 7 NF C=274 (on the eaſt ſide of N;) 
likewiſe upon 8 make the'angle\NSA=249, wn 
N N eee ang 
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angle NSB=10d. and the angle NSC= d. draw- 
ing SA, SB, 80 till they-meet FA, FB and FC 
in 15 points A, B and C fo doth A, B, C repre- 
ſent the three fps, which Join with rightlines 
and its done. 

2. By the ſcale that you took F'S from you 
will fnd the diſtance between A and B to be AB 
= 42, the diſtance BCG, and the diſtance be- 
tweenA and C=86 perches the diſtance required. 
Alſo FA, FB, FU, laid on the ſame ſale 
will ew you the, diſtance from each ſhip at the 
firſt chers. and SA, SB, SC your diſtance 
from each ſhi at the ſecond obſervation: likewife 
if you draw lines thro? A, B and C parallel to NS 
you may eaſily find the beating of thoſe ſhips 
from one another H. 

This Prob. is of the ſame kind with Prob. 
138 only obſery'd by different inſtruments, as 
the circumferentor or ſeamens compaſs, the theo- 
dolite will alſo do the very fame i Fs have tha 
needle inſtead | of an index. 


PROBLEM cxLx. 


Three Ships AB and C, fail Grad one PADS A 
fails due South 24 miles B fails South We efterly, 
and C South Eafterly, each a diſtance unknown, 
but B's diſtance is greateſt ; and then all 125 three 
Ships are in the ſame Eaſt and Weſt Eine, the 

Sum of the Courſes of Band Q are Ky Query 

their Courſe and Oy ths E. and > Heine 


766 . . * 5 PP; 39 5 WA I 
N 5 Dane 


/ 


i (one hs: 87 ang $4) & are. Ei = = 


ASB =1274d. ASC = 1284. fo theang!e 1 


180 1 E 16 H T 8 an 
PLING 4 1. Draw EW for, 

caſt and weſt line 

Bane f it equal 78. 
Make che ang! 


' 8d. and with the radi 
ar „ CE or CW, upon ( 
— 2 „ ſneep the * at th 
Tape IS diſtance of 24 from E 
and parallel thereto draw mn cutting the circle i 
P; join PE and PW, draw PA perpendicular i 
EW, ſo doth P repreſent the port departed fron 
PW B's diſtance 21 the angle e A her courſe 
PE. C's diſtant hil'd, and e e angle AP Ee 
'counle. PA=24 A's diſtance fail'd © hich by th 
ſcale PW I is Sy 69,3, PE=27,2 miles, and th 
angles by the chords are found fouth 69; d. wel 
equal angle WPA and ſouth 287 fl. eaſt equal 
Ale APE C's courfe as was required. 
If the angle WP (the ſum o the oy” 
B and C) be = 98d. then per Def. 90 the ard 
WDE mult be equal twice 98d. = 196d and! 
WDE = 1966. then the arch WP E viz. the 
WCE muſt be = (360d. —.1 en 
becauſe CW ce the angles oy W AO CE 


4 Shiv 4 ar- $ GU 5 Ke AB ind G's why 
 diftances are knotun to be AB Y AC = 
BC = 86 and the angles of Obſerwation 1 


' muſt be, = 10 56: yow Sd fs * 23 1 
92 er. — Wy | | 10 


- 
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1. (By Prob. 128) of the diſtances 71, 86» 
nd 99; make the triangle ABC, now becauſe 
* ASB = 127d. is oppoſite to the fide 
B, therefore, by the laſt Prob, make the angles 
AB and EBA each = 37d, and upon E where 
ne ſides meet with the radius E A = EB ſweep 
he arch A8 B likewiſe angle CSB being 
Iogd, by what is ſaid in the laſt Prob the angles 
DB C and DOB muſt each be bc e 
ith the radius DB = DC ſtrike the arcli CS 
utting the laſt arch in S ſo doth S repreſent the 
place of the ſhip at tlie time of: obſervation 
noſe diſtance from the 3 Ports (by the ſcale 
Crob, 23) is found SA = 40,5 PB= 67 and 88 
42 as Oe. For proof ſee the laſt Problem. 
PROBLEM CXIVY. 


A”: * z e PIGS ogy 3 
Hip at S. obſerves 3 Ports AB and C whoſe 
diftances are known to be AB = 80 AE = 72 
and BC = 120 the angles umder which ſbe ob. 
frog * 8 OSA = 25d. Fog 4 
conſequently CSB = 44d. ben diſtance 
fram each r N wa | A r 


1 ty : 
C 
l 


| ons 9 prob. 128 of the 3 ages 120, 80 anc 
72 1 85 the triangle ABC u 7 B make the 
tos gle DBC 25d. 4. allo upon C make the angle 
DOB = rgd. drawing GD: and BD ul they 
meet each 1 D. 
2. About the triangle BDC (0 Prob. 7 
deſcribe the circle, lay a ruler to 85 and A, and 
: dra the right-line ADS cutting the circle in $ 
| ſo is S the place of the ſhip. at the. time af of 
ſervation ps SBand SC . the figure is made 
3. Thoſe lines meaſured on the fame ſcale o 
equal parts that you laid down hs triangle ABG 
from, will be found H= 164 SC =.158, and 
$B = 95, the diſtances ſought if the port A b 
fareſt from the ſhip, but if a he neareſt to the ſhi 
then Sa is found 96580 = 149, .and,SB = 
rl this conſtructign is plain from Def. 9 fol 
11 DSB * B CD ſtand both on Ahe ame 


yi chord 
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ard DB £9c. alſo the angles CSD and CBD - 


re equal both ſtanding on the. ſdme*thotd CD 
o that be the port à or A where 1 it © will the c con- 


A * 
mction holds true. ee 1d mr 


PROBLEM: CXLVW: 


re Towers A; B. C, and D, b 47 
df T AB = 100 BC = 50, and CD 


nd the Angle ADB = 299. 880 required 
XA . ane DA and DB, A, B and C being 


Ul in a . NE. 713 | Wy 


7 f . er N % 
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{ MRS» cn TER R 
ber the ſcale (prob. 235 make AC = 2 160 
15 = 100 BC= zo upon AB make an Iſoce- 
es wm le ABR whoſe angle R may be = 2 
iy A 18 make the angles AB and 
A each god. zm, upon R with the radius 
B or RA deſcribe the black circle with 83* in 
pur com paſles and one foot in C ſweep the — 4 
E 18 the circle in D, ſo will 6s diſtances 
be found 9 1 and DA = 172 as was Ofc. 
£ the angles BRA being in the center, and 
UA in the periphery of the ſame circle the an- 
| e BDA 2 4 BRA per Def. 90, Note, the 
ances would be 4 and QA Y the given an- 
were obtuſe, PR O- 


\ 


. 


n n 8 6 enrs mY 


Ci ACAD | 8 N 13 
1 Ros L. E * chm 
co 


Two Ship B nd 2 l 5 | 0/12 Por Ph 
their apr fy BC 5 


1109, 0, Wet ir thr dirs FO 1 
 Jeeerallys 


3 Ft Make en RD e 
96 157 making my 
the _ of” theip. « 
ter, yoke compaſſes 1 
one foot in B ſweep the ud 
> gg curing P Gin Clandl 
3 2 7 3 4 N 
ter than C's JO! erwiſe join bY 
| gre make the ang je PCD ang le CD dn 
ing CP till it cut BD in Pio 155 the Port & 
parted from and the red required diſtandoa are 
39, and 55 5 =, ee : 
furlongs, yards c. tf 
For if the angle BY PQ = r1 
fore per. Ber 8h NG hon | 
fore per Dei. 87, it 
Pp C equal angle PCD . * ra 
this e ſes DR 4. 4 
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1 e at TA. 16nd 4 N . 
| 1 . | 29 or. 
wi) TAY F.3d 
„ rs Mal Tins fon ms. 


Place ans gl en hen B gee 


38 
|. Dum the 8 beine Eb. "A - which wt 
D = 63 Prob. pf upon D make the angle 
DA = Aid. 35! from the diagonal ſcale take 


5 in your compaſſes und one foot upon B 
Y _ Athen make 


the dis (ale /ore-Diidd 106,7 
les for BY Viſtanice ele and PA laid on 
ſame ſcale I found = 53,7 ue the diſtancs 
elled Wo #3 was eb vired. 5 
If PD Eee =P 10 then (pet def. 87,) thy I 
ges ADRA FAD 0 be aut 4135 
Definitidn $4. 

It mer ers 
75 


8 
fed in goes before, I have. 
Bas Prob 9/46 nd 29, 0. | 


: | \ 
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regoin » Problems that treat of Numbers. 
= "apply theſe Weist 0 vad RdoBents, thn * 
475 7 ef the Direction: But if fuch Prov 


\ 


754 down and m 1 a N 
Avid, the" 1 
rom the _ 6 he N 2 idee k 


ee 
1 Wi bake 
thoſe that underſtand theſe DireFtio 
2 e | * ; 


4 
Y — 
E . 


Nm fr 7 vw i 8 3+ aten, r tic 
inne g Akt Cl 00 Ar 4647 3 — ( 
| es; 55 7 \:nOg8ib nt b. 885 Di A 
0. 1 5 A 10 brig, eien e 


** 7 15 - "ih 
* 9247 N 18 4115 
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$434 e Bag oe 
J. = 4 ih pit 201.3 
>. 7 


119 040% 07 Nen bY 9787 _—— YE 

N ane; "a . eel} NV. 5 2 "Is = Hoot $1 15 8 
i Hog IIA bail 9 N id 
| ett 0:3, 4 3% 4:4). nina + . »habb $1.0 i 
hy ee Navy 30 A «UA? bag A Aeg 


& | | p 5 24 aa, Af 

Yu awry, vs bn N 1 r <P 
NW TW nog. tales 6h Ag, af abu 

| * $5 * Yu wn ns $ 4 5 fb en 
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nor U Wenge Mete 802 dtn 3 dry 


IN K Mart UI. isn 


0 draw a Perpindiculanto a given Plane, (AB 

from a iat ive ννẽ)mm i CG) oÞ\rofind the 
(fore oh 1 * Ae between the Point Q 

lane, (I NUB! * 

wg OG 8s Henk WW” LY % W825 


5 


— N *O 
_ * CY : ' 4 
F 44A 5 ar Ul % # #07 4 ? 
© 
7 4 my * o þ —_—_ os CY = \ = — 
A 3 1 G 20 4 17 14 "W 
2 — ul = ; b | * 4 _— * 
. : " "MF * „ N | | | 5 
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en 125 AY . * A, 24 A 


95 rig: d Wonne, T1 ing wh 15 20 5 
TAK $0 ESL XJ), J vale 
01 bas IN = FAS LE tiuwibnq ; 


2 4 : WIT holy E. f 
_—_ plane 1 A Winn 1 gn ing Bs 5 
8 N 
500% By 
1:46 ca 


7 is the efocudicalar na or if 5 


fle Aae with 3 e a rule from QC to 
n 75, * vel 


t eaſily 1 fall perpendiculars take th = 9 


cular require. N n Ch 
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2. In practice, you may, e 
chord or "I to the given po 

the other end theeeot- round upon the * 
which kept at a" conſtant ſtretch, ain Jeleribe f 
circle QP whoſe, ce Fer (3 (foungl by Prob, 4g 
is the neareſt diſtance from C. zs before ; the 
truth of both 112 ways will appear 4 you con 


ceive the poi e vertex ta cone or 
17 ang 0 AB the þ Kh of its baſe 


P R 0B TY * 1 an 
Ic given Point A, in any: Plane EF. to þ 


ref a line Perpendiexlar | to the ve Jon Pland 


(a, E. Te,” 


1. Fr rom. 1 fit. 4 bie ihe gin 
plane FE, make yoln the left. Prob. } DB pe 
Nr the plane FK join AB and pan 
le] to BD draw AC which AG is the perpendy 


er afe #s mA" 
the we He int A; (ce 


ahr ine 
E ease derby rai at 47 to 14,449 


A „e e ie 198 Oi 21 0 | 


7.5 8 xt 725 Wh! 526 i Ia tt: 171 1 bf E 225 1 0, 
- : - 


Pros . 


© + T4 5 60% 1 % 4 441 2 
1 ; "BT 4 > 2 1 1 2 14 . WAFF 1 
* #5 * ö , F | 1 
31 * — 1 
2 f f „ + Lhe 
4 OE . | + 2 ©} 
[ pe: 
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PROBLEM cum | 
6 7 2 of 


N. 
Fo know if any plane a 4 w 
Wainſeor Ge. A | B, Aand uprig 


1 * %. No 


L 4 . 
. Y : 
—— 2 Go eo i bs T 5 - 
& 6 1 4 ” 
Tho: * S 
1 — 


2 . ôöô / Pc um 


4 


det up a „ fiick or mie ED at the 30 of which 
| faſten a line and plummet; then move back- 
ard or forward till you ſee the plummet ſtrike 
t the bottom A, of the plane AB and then if 
he plane ſtand upright you u ill fee the kde and 
plane parallel, to each other; otherwiſe! not as 
your on judgment may eaſily ditect you or at 
ny di ſtanee the plane you may hold a line 


plane ſtand parallel to he: Rd ward 8s: * moo! 


I's 1 4 Solid e (HMI be Plat 
Angles A, Brand G, whertof i 192 (bowover 
vaten) afe prearer than the third, but the 9 


c (Jet 
Make A 9, 4 


* 
EI 4 ror 


£54 


AZ, BE, BF, © 


7 5 ” 
1 1 


ind plummet in your hand and ſo ſee if the: 
1 
* 1 9 * E * cw. n 


given 5 or * tele thin four kr « | 


F, CG: * 825 
. and of mer fubtendepy | 


— — 


% SGLIHMOEOMETVY 
V Nn wa Wen 7 | 


wd n aun Na \ ed. 
| At AF N 


* no 10 8 5 2 21 6p | by A. 0 bs 9 ? 
| 324.4), een e mme enn 
an en; AK. 1111 buprinet 10 
I: 5.003 big 4A vndq 201-30 „A t#63hd 5. 
Ines DE, E F F GH, wake the triangle HI 
(eil IE DEK, His EG. and bikes EF) 
about which deſcribe n eirrlen HNA bow 
cauſe DA (EA EB ,i grouarathan II 
let it be AD it Hader LM endet L 
bs. penpendiculaſ th thecplane of they crate) ile 
draw HM, LM and KM; and id; done!) | 
For. ſince the Z. HLM is a right- -angle, chere. 


fore (pr * 7 ELN 
E AD eo 0 900 i 2 ſame 


as was * * . pp 
more: plath 4 ach! Wen Ag 0 

BN An, r d W c 
"OO. | 


$0TIMODOMETRY 0. 
es IK, KH and HI; and their tops AB, and C 
0 ae in he point Mith& N E wil be the 


vis of the Pyramid or Solid angle, Oe. | 
a ee r eee ah e oP. 


v c 
pon a given Right-line (AL) and ata given Point 
(A) to maRe a Solid A equal to a given ones 
viz. Aer = A DJ GE, 


An d 190) 

1 | [1 200 0 nd | 

A £ >. 4 

6 = 4377 by non | 
* e vniulii 3 ow ? 


mungen Doe . 09 bd <7 JA Bed of. 
10 4215 NI 202350 21 9132 _— 10 f A 1nioq och 
From ſome. pat as b of the given an le 


my F G 1dichTar to Nane DC 
nd draw DF, WS 6, DG d'CD; make 
L = CE add, he ahele LAH angle ECD 


th AL make the 
Aperpendicu- 
be equal to FG 
equal to CDFGE 


Was required, (26 


h woy: » (2 37). eee 
044 bag abe 9211 30: tad 2113 99. 01. DHA 


e 23G Seh 35:2) Ne 172 "PRO! 


Mine 


— — — 
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192 sor e roun ru 


444 5 


. 7 R 0 5 L 2 M- civil 


To repreſent "the foe Regular or ordinate Boſs 


in Plano, Falled OOO". Flaum 6 
ae. 


k-FTY 


A/ Tetmedron ( 64) 238 bein 
the lip le ACD, * be Dal. baſe. of the tein 
dron arid the other three triangles ACB, ADB 
and CDB riſing oecIſſuing my 


om the, 1 of 
the baſe AC, AD and CD; and concurig in 
the rannte you N ihe he repreſentation deut 


7. „ 8 72 Pm 84 11 * 
. 


ABED, + to be the baſe 3 25 cube 23 
f IF * N top over it, ſo that the lines i 


. 
* 


* 


6, DH and BF.; ate perpendiculars erected 
om the points A B, C, then thoſe lines AE, 
pd CGS, will-repreſent ane of the upright 
ines as AGCE, and the lines DH and BF 
ill repreſent another of the upright planes 
amely the plane 'HFDB, alſo the lin:s EH and 
B repreſents the upright plane EFAB, laſtly 
e lines CD and HG repreſents the uprizht 
une CD H G. oY gh 


3. An Oftnedrot (def. 66), 


\ this body in plano imagine 
firſt that upon the uppet: 
face of the, ſuperficies of 


be deſcrib'd a, ſquare py- 
ramid having his tour tri- 
angles AFB, AFE, CFD 
andDFB; equilateral and 
* equiangular...and_ concurs 
ring in F, alſo conceive 


am ABCD, be deſcribed, another pyramid 
wing its four triangles, AEB, AEC, CE. 
d OEB; equilateral and equiangular an 
ncurring in E, and the feſeription may be. 
dncet vd. J ol) 36 fhawog 
4. Dodecgadron (Definition 57) Firſt imaging, 
e pentagon ABCD E, ts be the- baſis of the 
dy, and then imagine the pentagon FGHIK; 
be oppoſite to the former, then between thoſs 
VT 


— 
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or the re pri ſentation of 


the parallelogram ABCD, 


at on the lower face of the fame parallelo- 


—ͤ—ñä6 — —— ͤ wöꝓ—ẽ—ẽ — 
= —_— — ww g — — ho . 
\ 5 p — Oe. — — — — - 
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two pentapons there will be ten pentagons ps 
led up, five from the five fides of the grount 
. . as from AB the pentagon LMNan 
will ariſe £9c. and g from the fiverſides ofth 
Upper entagon as from F G, the ntago 
W MN GF, Be. 1 gy 


5. An Troſuedron (Def. 68) GtaGnoch 4 
thete are in this ſolid body twenty triang| 
and evety triangle hath three arigles the co 
courſe of the triangles will be in twelve point 
as at, ABGDEFGHKLM and N, 'where Note 
_ in I this W bare ng un m and! 


. 


lownwards., 


Now the five 


BMD 
DMF 
are, 2 FMH 
__JAML 


a thus is the body compoſed, 
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re but one, but you muſt imagine one to be 
reted upwards and the other oppoſite to it 


angles which concur in M and 


e imagined to be erected upwards _ 


and the 5 angles (ANA + 
which concur in NX CNE | 
and are conceived & ENG 

to he let fall down- E Y 


L MD ) wards are, NA 
The other ten triangles which include this 
ody are, - | | | 
r 
CDDB / G HK 
BDE and HKI. 
FEG KLA 
GEF) (LAB 
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PROBLEM CLVIL. 


5. a given Cube ( ABGHCDEF ) ta ſcribe 4 
Hyramd PT 


From the angle C, draw the diameters CA, 
FE, CG; and connect them with the diameters 


GA, GE, AC; and its done, 


DzMxoNSTRATION, ' 


For all of them are the diameters of equal 
thuares, therefore the triangles CAG, CGH, 
CEA and EAG; are equilateral and equal, and 
conſequently AGEC, is a ſquare pyramid which 
nſiſts upon the angles of the cube, and there 
ore is ue in the ſame as Was required 


E. Lye Wn e 


£80; 
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PROBLEM CLVII. 


u U given Pyramid ABCD, to deſeribe an Oe, 
tacdr s. | ws 


, 1 


Biſect the ſides of the glven pyramid (or fa, 
id angle) in the points E, I. F, K, G, H; which, 


join with the right-lines-EI, IF, FK, Sc. | 

2 , M N 

DEMONSTRATION, © | 

All theſe being equal among themſelves, da 

race three equal and equilateral. triangles, and J | 

„nne the octaedron EGKIFH, inſerib'd in = 

Ae are pyramid ABCD, as was required, 3 

1E. 13. 1 „ 

. 
0 


PROBLEM MXN. 
7 an Oc taedron (ABCDEFP) to inſeribe a Cubs, 
Let the ſides of the pyramid EABCD, whoſe 
aſe is the ſquare ABCD, be equally biſected 
by the right-lines LM, MN, No and o L, all 
"ele are equal and parallel xo the ſides of the 

\ e | * N . 2 : ” fquarg 


* 
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9 2 
Eo 
F KP 
0 / 


ſquare AB CD, wherefore the quadrilatenl 
MNLo is a ſquare whoſe ſides biſect equal 
in the points GKHI, and join them with right 
lines, ſo is GHKI, one ſquare of the require 
cube, do the like in the other 5 pyramids of thi 
octaedron, and you'll have 6 equal ſquares fo 
the cube ſought, theſe kind of problems might 
be continued but as they are difficult to under 
ſtand, and of no great uſe except for curioſit 
theſe ſhall ſuffice, a learner will beſt acquir 
the knowledge of theſe bodies as alſo of any 
other ſolid by making them with ſtiff paper a 
directed: in their Definitions. . 


PROBLEM CL. 


| Upon a given Right-line A B, to make a Pard 
lelopipedon (AK) like, and in lite mannt 
ſituate with a given one (CD.) 


Ot the plane angles BAH, HAG and BA 
which are equal to the angles FCE, ECG and 
F ; make the ſolid angle at A, equal the ; 
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Ma DA BNT ITS | 
Wall ” 


all * * 
ann VEE p 
e ene 


bid angle at C, then (by prob. 4) lo it as 
E: CF: ; AB: AH, and as CE: CS:: 
H: AI, and fo finiſh the Parallelopipedon 
K, which is like to the given one CD, as was 


quired { 27 E. 11. 
p R OB L EM CLX, 
v. find the Axis of any Cone, Pyramid, Fruſ+ 


If 


Faſten a chord or rule or cauſe ſome to hold 
tat B, the extremity of the baſe and ftretch 
de other end any convenient length as to G, 
hen meaſure from G to the ſide BY, of the ſo - 
din a perpendicular line to BG. (which you 
hay way do by the help of a ſquare c.) 
eaſure F which ſuppoſe 6 feet and BG, g 
ect 10 inches, then ſay by the rule of three as 
IF, 6 ; BG 5 : 10; : BT, which ſuppoſe 


\ 


+ Qoubled is 58,2 inches the diameter required 


* 
— 


3 A Wo 2 id i 5 2 
kos SOLID ' GEOMETRY 
24 feet: BH = TP 8 feet 4 inches the per 
pendicular required . of the whole cone 9 
pyramid if the axis or perpendicular of the fruf 
tum ABCD be required whoſe length AC or B 
is' 12 foot it will be as BF 6 BG. 8, to:: BU 
12: BE = QP 11 foot 8 inches the perpendicy 
ar e, I, 

Alſo if you would find the diameter of thy 
ſolids baſe ſuppoſe FG 7 inches ſay as BG 
70 inches: FG 7 inches: : BH 276 inches 
TH = PB 27,6 inches the ſemi-diameter which 


All this is plain from Theo 1, for the angley 
BGF, BHT and BED; are ſimilar e. 
Always when you find the ſolid content 6 
any ſuch like ſolid you ought to uſe the axis TV 
or PQ of the fruſtum BA in finding the ſuper 
fictal content you muſt uſe the ſlant ſide BT » 
the cone or pyrainid as alſo BD of the fruſtut 


PROBL E MCA. 


The Proportion. of like Solids, is Triplicate to 
that which the Homologous ſides have to eacl 
other. 5 
That is as the folidity of any. ſolid is to the 

cube of any ſide or part of it; ſo is the ſolidity dl 

any other like ſolid to the cube of its like (ids 


0 


7 


equal the rates of . thoſe | three quantities 
DF, to three other > pa that is BKH 
BH equal” the height, BD equal the depth and 
IT equal the thickneſs of ſome other ſolid, now 
ſe evo ſolids will be ſimilar becauſe their di- 
one are praportional, Def. 41, and theres 
ie if HD'T be the ſolidiry of one, R HD 
il be the ſolidity of the other, for if the figures, 
alike one rule muſt find bath their contents; 
as HDT : T:;  HDT,;R' HDT* 


As the inreaſing or diminiſhing! of ſurfaces 
ends on, Theorem 3, ſo the like of ſolids. 
pends on this Prob or rather Theo. 6 which 
icht be geometrically applied in problems, but 
ch methods being prolix and tedious to learn- 
$ I ſhall refer its uſe till we come to numbers. 
mite a Cons with Paſte Board, tif Paper &c. 
— pe Upon the paſte board de- 

BI ſeribe a ſector as ABC which 

% tum up and gloe the fides 
AgB and AC together, ſo 


, be you derne whoſe raf 
un - 1 tex is and eircumference of 


1 


« = 


ſlant height cqualtoAB or AC. 
Dy”: PRG 


9 
- 


SOLID GEOMETRY ' 26t 


Ver H equal the Height, D equal the depth 


Þ' T Ce. of. the reſt, Q. E. H. HU, 


uss baſe is the arch BC} ith: | 


” 
ü— — ——— — ͤ ñ— — — — 
—— * — K 
5 


8 * 
-- ——ä — — — - o 


E24 „„ — 


— 
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N. Lad Mar hes af | . I 
PROBLEM CLN. ( 
t 
To take the draught of any Curve or Arch AB 
and Protract the ſame, | h P 
b t 
tl 
* 
* 
\ 

8 

* 


1. From the ends of the arch as from A ah. 

C draw two lines AC and CD vix. faſten tw 
chords or rules, meeting each other at right 
angles in D then from either AD, or ACD 
ſuppoſe CD, meaſure as many perpendiculi 
diſtances 22 pleaſe (the more the bettet 
and ſuppoſe their lengths to be 5, 7, 71 Ce. a 
in the” fights the eie bes 12 2 is 1 
de 2, &c. per fig. e ee 
2. To protract this curve fitſt upon pape 
draw the line DC which from any ſcale of e 
qual parts make equal to 12 (vz.) the ſevenl 
diſtances taxen between the perpendiculars up 

D raiſe the perpendienlar DA making it 
make De = 1 and upon e raiſe the perpendia 
lar ee or draw ee parallel to D A making it 
alſo make Dd = 3 ored = 2 and draw aB f 
Wb 3 | 8 Tail 
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rallel to D A making it = 6 and ſo do till all the- 
ordinate parallels or perpendiculars be drawn, 
then over the ends A, e, B; Cc. of thoſe lines 
draw the curve which muſt in reaſon be a true 
plan of the curve taken, thus may you have a 
true plan of any curve whether in a building er 
the hedge of a field, which with Prob. 16 or 17 
you may have a plan or map of any ſurface 
whatever. | 


Norte, If in* the curve there be any ſudden bend 
or turn as at B, you muſt be ſure to take a 
diſtance' or perpendicular from that place 
otherwiſe when you plan it, ſuch a bend 
will not be in the map &c. 3 


$92000000000030208002G& 
THEO REM 85 for a Meaſuring Oc. 


) Ecauſe the general Theorem for menſu- 
3 rations. Sr. is only to be read by thoſe 
acquainted with fluxions for the fatisfacti- 
dn of thoſe that are unacquainte& therewith I. 
all deduce from the foregoing Theorems ſome 
ew ones, whereby the rules for meaſuring moſt 
10 in common practice are demonſtrated as, 
Dow. , e's; 


PROBE EM CELXV:: 

R 5 2 ; ; 4 7 7 v4 e f 17. f As. 
0 find the Area of Superficial cantent of. Sur faces. 
Let the fides AB; and CD; of the rectangle 
CD, be divided into any number of equak 


4 


X / 


204 "FHEOREMS. for 
CB RP tat nt, © 


+ V 8 7 ta 
r — 9 Wy. 

JS | * 

4 4 * , 


, 
1 
* 
1 * 
ö 


WI 2 


* K * 7 i 


. 1 
- 5” * 7 
Tx 7 _ — 1 — | | 
Ss 1 i j $4. * > ? * = * 
[ 


s . | n | 
V. | ; 44 | HS ' | JT "A7 V2 82 a | 
\ 7 2 25 FI * - * h 28 — F 6 84 


* 


parts as 12, the ſame diſtance (in this figure) 
ivides the ends or breadth AD and BC, into 
equal parts, thro? which if you draw lines as in 
the figure they will form 60 equal ſquares iz 
you'll ſee and number them, but thoſe ſquares 
conſtitute. the area of the figure (per Def. 72 
hence we have this Theo. 7, AB-x BC, equil 

the area of any rectangle ABCD. 
' Alſo if PE FC, then becauſe AD vnd BC 
as alſo AB and DC are parallel, the ſides and 
angles in the triangles AKD, and; FBC are re 
ſpectively equal, conſequently their areas will be 
equal, therefore it muſt be equal, if from the 
end BC of the rectangle ABCD, you take the 
triangle FBC, and add it to the end AD there 
of; that is, hecauſe triangle AED = triangle 

"BC, the parallelogram AB CD = parallelogran 
AEFB, which is another; way of. proof.to Theo 
rem 4. Prob. 84, hence Thang Theo. 8, Ab 
BC EF x AD equal area of the rhom- 
It is. alſo provd at the latteriend of Prob. 101, 
that every plane triangle AEF, is equal to ball 
of its dircumſcribin g parallelogram EABF; 
ieee n ne eee een 


— 
a = 
© i 'y 


4 
1 
bug Sd. 


Py * 


— 
- 


. 


* E S UR NC. dag 


trefore. Ee e e 
ABF, conſequently Theorem 9g, 
E. F AD 
— — — = axea triangle EW. 
— 2 , 


— — A? By this laſt Theo- 

rem you may mea- 

ſure any right lin'd 

13 figure whatſoever, by 

— _—__ bividing it into tr. 
Kos 675 Were Note, that if two petpendi- 

ulars CQ aud AP fall upon one diagonal DB 


both triangles BY C and BDA May ye had at 
dne operation, for * oy 
3D * 8 . 

SUL EM binde vhe ; an 
BD AP. F 


> 'E- A FA . 
— | * , * 1 | #4 
| ' dt. Wn © TT g 
/ » > 


2 


wo triangles ! make up the area of the ure 
ABCD, that is, 


1005 therefore heorem, 10, 5 X. 20 


TP * BD x AP, =CQ + AP. x BD = : the area 
1 any Trapezia, Ca. 


a. trapezia ABCD be parallel, the area there- 
of may be had. without a diagonal: For, let EB, 
be parallel to AC let fall the perpendiculars BP, 


BY 


* 


3s it doth. in- moſt 4 ſided figures) the area of. 


triangle BDA, bit it, is manifelt that det 
3 BD. x Ct FED x AP 


If any two ſides. oppoſite as „ AB, and Sj 5 of, 


and AP, which are cel e AB and C A : 


9 


* 
- 
6 . 
. * 
4 = 
- 
p 9 
7 . . 
* & wil"; > 
6.44% b . - | 
Fl * 
k 
. N P 
r b! ˙—r̃7— ee Eee r e TR 
= — — — — — — * 
— — 2 — — — — — 
" — = . - * — A — * — = _ ; = 


g -S 


1 
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are parallel, now per fig, ED = CD Ag ang 
by the above 1 heorms CE x BP (or AP) 
parallelogram ABEC, and ED x BP, 


= A DBE 


but, AB x BP, +: ED xBP, or 5 CD < a8 
x BP, = ABCD, that is Theo. II, 
Ie ILY AB CD BP 


area ABCD. | e 
Here we ſee the miſtake of thofe who 6 
the area of a 4 fided figure by multiplying hal 
the ſum of two oppoſite ſides AB and CV), b 
half the ſam of the other two oppoſite ſides A 
and BD, for if AC « BD, | 
0 * be = 2 BP the are: 
will be double what it ought to be, alſo, 
if Ae D be equal 3 BP the are 
will be 3 times greater than it really is £c. f 
that unleſs the 4 angles ABC and D be each; 
near equal god. this method of adding ſides ©, 
is vaſtly erronious, and always makes the area 
more than it is. | 
Every regular. polygon is compoſed. of ſome 
number of equal triangles it is therefore eviden 
that if the area of any one of thoſe triangles bo 
- multiply'd by the number of triangles or fide 
| 0 
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f the polygon the product will be the area of 
hat polygon, let R equal the radius of the in- 
'rib'd circle S equal a fide n equal the number 
f ſides of any regular polygon, then we have 
hcorem 12, RS N the area of any regular 
polygon. . | | | 

If we ſuppoſe a regular polygon of an infinite 
amber of ſides to be circumſcrib'd, and inſcrib'd 
y two circles, the ſides of ſuch a polygon muſt 
te iufinitely ſmall, ſo that the peripheries of the 
o circles will become both one periphery whoſe 
adius will become R and its periphery = 7, ſo 
he above Theo. 2 R Sn, will become Theo. 
3 RM equal the area of a circle 8 being 
mall is rejected. oy 

If Rn, be equal the area of a circle whoſe 
adius is R, and circumference 7, it will be eaſy 
o conceive Theo. 14 4 RA, equal the area of 
ny ſector whoſe arch is repreſented by a, and 
s radius by R. 


5 2 1 = 


| Let ABCD, be a ſemi-circle, and the line AC 
he chord of 60, ſo is DC the chord of the co- 


tf every plane triangle is = 180d. the arch ABC 


— — — — — — eh eo. — D— 
F > * — 
— — — — 4 


Io find the. Periphery of a Circle Geometrically. 


ch Dy C, now becauſe the ſum of the 3 angles 


being 


r + \ 
b - — — — 5 , 
4 ©. ac i att. In. _ 2. 25 0 2 — 2 a 
_— * — * * 
— 2 5 * 7 — > — — = — - vn _ 
? — = 
m—_— — — — — — 


——— 


— 
—_— 


ww 


— * * d 
8 r — — 2 * 
— 2 > * 
* * . * d, 


* — 
„„ we” 
— 2 eg - = * 
— iv 


H—_— — 


the arch ABC, in B, make AF = DC and join 


' ABCD, the 2 BAD Z. BCD SIiSd) there! 


= < DCBalbAF = DC and AB = "BC 


+2 tt AD, let AD = 2 than this equation wil 


£26. = DC and by the above V 2 + 1,73205080 
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bein the lake of the angle CEA, 60d. :n 
the 175 E A= EC er 20 the 2 EAC = L AC 
cach = 60d for 3 times 60 is 180) conſ-quent 
ly the 3 ſides EA, EC and AC are all equal 
Nene the ſide of any regular Hexagon is equi 
to the radius of its circumſcribing circle, biſe 


f 


DC, DB and BF: now 'becauſe the ſum of the 
two 'oppoſite angles of any trapezium inferib' 
in a circle is = 180 (that is in the trapezia; 


fore 1809 — 8 BAD, = £ DCB, and 1 per fig 
1809 — x BAD = = BAF, that © is -"Bap 


conſtruction it is evident that FB DB and 
conſequehtly F = BDF =S DBE there 
fore the triangles DEB and DF'B are ſimilar, 
ſo per Theo. 1, as DE '* DA): DB:: DB; 
DF (DC + DA) Ergo ri DB = 2 AD x DC 


become U DB =.1 x DC. x 2, hence DB. 
V 2 + PC now (by Theo. 2,)V | GDA=r CM 
= DC that is V- 1 < J= I 47 320508075 


75 75 &c. = DB again if you biſect the arch ah 
ou may by the ſame method find the chord of 
alf that co- arch, and ſo on biſecting until you 
find che ſide of a Ne of an . oY 


4 » 


AT. ws 7 2 5 5 1 | 7 3 
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f fdes,. which -ſmall ſide multiply' by the 
umber of des muſt be nearly equal to the 


. 


eriphery of the circle. 


v :2 ＋ 1320808075: = 1,9618516526 
v 27 19818876525: 1,9828899 
2 19828897227: 1,9957178465 

Thus “: 2 + 1997178465: = 1,9989291743 

1 :2 + 19989291743: 19997322750 
Wor. ? + 1,9997322757: = 1,9999330678 
Y:2+ 9999330678 7 V : 3,9999330678 
37 2 ts L404 re 8 


h 


Polygon hat 


The choad of the 


co- arch when th 


Now by Theo. a, the ſquare of the laſt chord 
pken from 4 the ſquare of the diameter, leaves, 
he ſquare of the ſide of a regular -polygon of 
168 ſides, whoſe ſquare root multiply d by 765. . 
pult be pretty near equal to the periphery of 
hat circle Whoſe diameter is 2, that is, . 

3, 9999330678 : : o, 00900659324 ;.= 0, 
08 18 121, which, mukiply'd- by 768, gives 6, 

$317 for the perimeter. of a regular polygon of 

68 ſides infcrib'd._ in the circle; which, as the: 
des of the polygon very nearly; coincide: with. 
he circumference of the circle, muſt alſo expreſs 

e length of the ſaĩd ci rcumference very nearly, 
ox to Hd how near truth this is, let us ſup» 


| | 
40 THEOREMS for | 
poſe a circle to be circumſcrib'd and inſcrib'dþ 
2 regular polygons, each of 768 ſides, then 
Theo. I, it will be as 1, 999983264, the 
ameter of the inſcrib'd circle is to 6.2831) 
perimeter of the inſcrib'd polygon, ſo is 2 th 
diameter of the circumſcrib'd to 6,28322 the pe 
rimeter of the circumſcrib'd polygon hence th 
periphery of the circle muſt be between 6,283 
and 6,28322, and therefore may be ſet at 6,28; 
very near, for this number exceeds. 6,28317 or 
ly by , 00003 and is only, 00002 leſs than 62 
32, the ſame with Theo. 27 following, and 
you continue the biſection further you will fi 
ave the periphery. nearer. 
If you ſtop at the polygon of 96 . fides, and 
work as you have done with that of 768 fide 
(or by Prob. 172) you'll find that if the diame 
ter of a circle be 7 the circumference will be ie 
than 22 but greater than 21 F or 21,985 &. 
Between which limits it may be prov'd that a9 
is to Io fo is 4 times the fide of a ſquare in 
ſcrib'd in any circle to the -periphery of tha 
circle nearly, for if the the diameter of a dich 
be 7, then half of 7 is 3.5 which ſquar d is 12 
„25, and doubled is 2,45, whoſe ſquare root is 
4.949 the ſide of the inſerib'd ſquare which 
multiply'd by 4 gives 19,796, then as 9 : 10:; 

19.796 ; 21,995, which is more than 21,949 
again, 4.95 is ſomething greater than the ſide 
the inſcrib'd ſquare, ſo 4,95 x 4 = 19.8 then 
9 10: : 19.8: 22, as was to be proy'd, - 

Hence it follows, that as ꝙ is to 0 ſo is tis 
Chord of any arch (lefs than a Quadrant) to tis 

length of the arch nearly. "all | 
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P ROB L E M COVE. 
5 find the Solid, and ſuperficial content of Solids. 


Theorem 15, The ſolidity of any Parallelopipe. 
bn, Priſm, and Cylinder; is had by multiplying 
le Area at the Baſe into, the Height. 
For if we ſuppoſe each ſide of each end, or 
aſe of a Parallelopipedon to be a foot or 12 
ches, and its height to be 9 feet, the area at 
he baſe (per Theo. 7) will be 144 (viz. 12 * 
2) inches or a ſquare foot, now if the ſolid be 
ut into 9 equal pieces (viz. at every foot in 
eight) each of thoſe pieces will be a cube, e- 
ery ſide whereof is a foot and the ſolid being 
d feet height will admit of 9 ſuch pieces or 
ubes conſequently its ſolidity is 9 ſolid or cu: 
ical feet (v7z.) 9 foot the height multiply'd by 
foot; the area at the baſe Q, E, D.- The ſame 
uſt alſo hold good in priſms and cylinders, 
£0. I6, 'the curve ſuperfices of the laſt men- 
joned ſolids is had by multiplying the ci rcum- 
erence or ſum ot the ſides at the baſe into the 
height, for if you imagine ſuch a ſolid to be cloſe 
ewed in cloth, paper Fe. except the baſes. 
That cloth rip'd open along the fide of the ſo- 
d from end to end, taken off and ſpread flat on 
he ground, will be a rectangle in form; whoſe! 
ength is equal to the height of the ſolid, and 
readth equal to the perimeter of the ſolids baſe: | 
Ir end. Ane Th vw, lang} 224g A RT ll 
Turo REM 417, All priſms cylinders c. x I 
qual heights N ie a a their baſes: +. 40 i 


= 
. 


, 


o 


a 


18 
il 

b 1 
= 


38 
- 


þ 
4 
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2 


This is plain from Theo, 14, 5 if A = thy 
area of the: baſe of any fuch ſalid, and 2 = the 
area of the baſe of ſome other priſm, or cylindeg 
P equal the height of each, then P A equal the 
ſolidity of one, and Pa equal the ſolidity of the 
other folid (per. Rep. 150 but 25 A; 4 : AP; 
AaP 2 

ak = ap, 2, E, D. 


ä Ibis Theorem 4b holds true in cones uy 
| pyramids « of equal height. N 


TT pLOREM 18, Every pyramid i is a third part of 
+ i ru hich” hath . the ame Baſe and 
555 ( E. 1) and ſo 1s 1 5 Cone 4 
'th ird tart of its cireumſe ribing Cyl linder 


Let the, triangu lar pyramid ＋ 
BGAC; and priſe BACFEQ 3 
have the ſame height draw FB, 
FA, and OA; ben the triangles 
BF C and BFO, are equal, there- 
fore the pyramids BFC A, and 
B OF A are equal (for they are 
the ſame py xramids) therefore all / | 10 
the three BFC A, OEAF: and 
BOFA are equal, and conſti- T 
- . tute, the priſmũ BACEEO which . ; 

priſm is therefore triple to the 
pyramid! EBCA, that is per Thed. wy to Bg 
AGy 2 KSD wr: nf 1 

Hence (and per Theo. 17 raultiply the are 
of, any: coneg ar - pyramids nad w_ of it 
Mis and van have its * y, ) 
| * IT d 


* 


8 


1 
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Tukengt 19, the curve ſu eve of any 
cone or pyramid, is equal to the circuit at the 
baſe multiply'd by half the. flant height, this 
will appear by reaſoning as in Theo 16, alſo 
ſee Prob. 103, | 
33 4 To find the folidity of N 

Bah ; fruttum, ABaB of a 
ſquare pyramid ATB, cut 
thro? by a plane ab 
| rallel 0 its baſe AB, firſt 

Ft H = the perpendicu. 

ar height ap, D = BA 

a ſide of the greater baſe, 

and a = ba, a ſide of the 
le ſſer baſe of the früſſum, 
PC P.7 let 40 be parallel to TA 


hen per ff ſimilar telangles, 


f® 


Then per TazonzN 18, 
| | * 5 * ( g 


1 , 
: 


we ſhall D- | ; 
have, —=dT 
41 Pe | 1 
E + H nn b 
| | D—d _ :D—-d 
HDDD PT HAB? 2 
4 AT e EM — 2 Co ATI 
per Theo, 3D—3d PF 
18. Hadd 1% 08 a 
4 — — = Pyr. 41 
| ;D- 34 3 53 
1 | DDDH dddH © DDDH- a 7 
N D- 45 8 2D F 
[ 3D—3 2 
i [i : "IN = theFruſtum 4 
f 5 reduc 6 DD DA x: H the Fruſt ABl 
| | j | Theorem W_ 


— — ——— 


- — = — | bf Ds ; 
— — =, 2 — 23 OY WP OR <_— — * _— 
. 


— 
— 


That 


| rem 21: 


Now becauſe DD equal the arca of the great 
and dd equal the area of the leſſer baſe of an 
ſquare fruſtum, it muſt follow that if DD bet 
qual the area of the greater and dd equal the 
rea of the leſſer baſe of any fruſtum whateve 
the ſame Theo. will alſo hold good ti 
DD + D4+ dd: * 3 H= any 28 Thet 


Agai 
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gpjoſe ile =D 4 and F = the Fruſtum, 
Then, a DD Dd + 4d = by the 61 


H 
ſquar d, 3 % = DD — 2 Dd + dd, 


3 F 
2— 3,543 Dd = S ee 
| 3 F 
ee, OS 
1 5547 ͤ 4 


„ x 
exH, 604 + ee H = F Theorem 22: 
To find the ſolidity of a conical ungula, or 


oof BFCB (Def. 58) draw EF prrallel to BC 
ming the axis of the cone in P, and the trank 


A ; . 


— B 
3 8 


oduce BF, and draw a perpendicular there- 


MN = AP, L'= EF, and'a = DP, 


Ca & 1 


nf: diameter BF of the Ellipſs BRFS in, 


ten the part ABF, above the hoof BFCB, 
jan oblique eliptical cone let d = BC, Þ AD 


— 


HE OR EMS fo 


e ISR > FB > ® 78g 4 A1 

1 the ſolidity of Kh F, which 

| 2l; 7854 ddh © ( call 8 

- = the ſolidity o 

„ AE 3 (thewholecone ib 

2 —'3 *'3[4db—SRxFB,x An «2618 

Es the ſolidity of the hoof 

| 5 oi BC (d) x AP 
per ſimilar A. 1 * 


FB 


by the proßerty of 5 TY = V 41 NoteR[S is the 
the e con ſconjugate diameter of the by 


| da 
per ſimilar As 1s #2 the 412 4 
V (by Theo. 
| n 
- alſo e thg— and 4 L: 4. 
'd=L | . (L:t „ 
from 3. and 4 5 bad — 8 R * ae dis ' 


wy. | 
from 5 and 8 95 44 dt dL 2618 =) 


ddda daLv dL (28. 
6. 7 9 hf — * 2618, 
| - 4—L Pr RE t.. | 


"= +. a AY = 


9 41. A 
10 reduced 111. | | x 2618 di'=) 


un, 


N 4 L ; 
1 | Theo, 23, gar þ hoo. 


EY | + (Note, for 0.7854 i 
1 . Theorem 30) . 43 
MY Again 


— 
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geen, for the [12] LLe = the ſolidity of the 
leſſer *hoof, | _ «un EAF, BY 
"m0 | as above; Note, here c = 
_ 2618, e 
13 — 12, [74] SR x FB x nA x ec — LLro 
ii. STS 99 of the leſſer 
„„ 
| 1 dt V dLx FB x0 
* 4 3, 4 ET oO 
| or ct vdL -thLt= J 
caLdy dL — cLLaL, 
* 319 — 
> = dvdL - LL x Lac, _ 
20 2 Theo. 24, d — L Wo 


To feduce the fruſtum f a pyramid to a pa- 
alle lopipedon, that is, in ſtep 1 above, Theo- 
tem 22, to find ſuch a number m, as that e 
+d=d + Dm dm may be equal the-ſide of 
a parallelopipedon's baſe, whioſe ſolidizy ,may; be 
equal the ſolidity of the fruſtum ABab hg. to 
Theorem 40% . l: . Dcr 0 Nan tor VE 


* 


X FBK MAN AFB 


— — 


—— — 


r 


2 — „ — 


L 


r 


* 
- 
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per ſtep 6 Theo EDI > ay, 1 
223 7IDd + 5 ee the fide requir! 
| hich call S; 
per demand | 8]em+d = 


per 1 and 6 d+de4+ ee =Dd +: 
= S8frD=d+e 40 


8 ſquared 10 4d + 2 dem +e-* m = $\ 
= 10; [Hifdd+de+43 ee dd den 
5 eemm; _ 

11 reduced Ii aizde + ee =6 dem | 2 EE. 
| r 6 mn —3d=e—3 enn y 
6 m— 3 ſ 
11-—1T-3m'|13 © == mmm xd tl 
I + 3 Nm a 


* 


Now if m = x then 6 md— 3d 2e— 3 on! 
will become d Xx 30 — 3 = ©, hence e=0 


=p — ay 


1 8 
If m = -— then 3.30 — 3 = 2e — 907 50, ot k 
100 | 
6.34 4 
—_— — g 
1,9975 5 
t 


Ifm=v z, or o, 774 Fc. then de 
| 11. 
here e muſt be infinite becauſe the diviſor isa 
ſo that m can never be belew 0.5, nor never # 
bove 0,5774 Coe. Theo. 26. | 
The fame is alſo true if D, and d be the two 
'Giameter's of a cones fruftum c. | 
If a cone, a ſemi ſphere, and a cylinder ha 
the fame baſe and altitude, their ſolidities 1 
#1, 2 and 3. jf 


% r --*  RQ( R 86> 
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If the right triangle DAO, the quadrant AIG 
and ſquare ADG; be all ſuppoſed to move 
round upon AO as an axis the triangle will de- 
ſcribe a cone, the quadrant a ſtmi-ſphere, and 
the ſquare will deſcribe a cylinder; now if 
any line be taken perpendicular to the axis AO 
as the line H L, this HL muſt evidently de- 
ſcribe a circle of the cylinder, HI a circle ot 
the cone, and HK one of the hemi-ſphere 

now becauſe AD = AO therefore HF = HO, 
but, (der Theo. 2) 5 HI= NHL - N HK 
(that is n OH = N OK n HK) now be- 
cauſe all circles are as the ſquares of their dia- 
meters (by Theo. 3) it is evident that the circle 
deſcribed by HI, is equal to the differenee ok 
the circles deſcribed by HL and HK, that is 
equal to the ſection of the ſolid which remains 

when the ſpheze is taken out of the cylinder, 
and becauſe this holds wherever the line HL be 
{ken that is the ſections being every Where e- 
qual, the ſolids themſelves muſt alſo be equal 
therefore if from the ſalidity of the cylinder 
ED GQ, form'd by the rotation of the ſquare 
AGO, you take the ſolidity of the cone EO 
born d by the rotation of the triangle, 2 5 


2 
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there will remain the ſolidity of the hemi. ſphere 
QAG, form'd by the quadrant A K, now be. 
cauſe a cone is + of its circumſcribing cylinder 
conſequently, a globe mult be + of its circum. 
ſcribing cylinder the ſame with "Theo, 38, or if 
the cylinder be 3 the hemiſphere will be 2, and 
the cone 1 ©, E, D. | ©) 


„ M 


From hence it will be eaſy to find tlie ſuper 
ficies of any globe for as an infinite number gf 
triangles Theo. 13) fill up a circle, fo an in. 
finite number of equal cones makes up a globe 
having their vertexes all in the center of the 
globe and their baſes in its ſurface, the ſemi. 
axis of the globe being the perpendicular height 
of each cone, and a portion of the globes ſur: 
face equal the area of each cones baſe; naw puts 
ting a equal the ſemi-ax1s of the globe, c equal 
its ſuperhcies, we ſhall have, x 40 


ger Theo. 181+ ac = the ſolidity of the ſphere 
4 | (viz. of all the cones that com: 


poſe it. Leih "Y 

2% paaa = the ſolidity of tho 
globe by the above, here p = 3 
„ e naar, erage 
1, = 2, [sr aH = 5 paaa, that is, c = 4h 

_ | 'the ame with Theo. 55, 
| | But if d= 2 a, then pdd = 
Now becauſe 4 times 0,7854 is = 3,1410, 
is the ſame thing whether you multiply the {qual 
of the diameter by 6,7854, or multiply the Y 


"> 
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of half the diameter by 3,1416, this obſerve in 
Prob. 168, in which Prob. as alſo in other places 
where mention is made of the nature or proper- 
ty ot the figure, ſignifies the ratio of ihe abſcilly's 
1) their ordinates, abſciſſa ſignifies a part cut off 
is AB is an abſciſſa cut cf by CB, which CB, 
called 2 ſemi-ordinate in the clliꝑlis, and CB a 
mi otdina te in the circle Oe. | ; 


. U 
- ©<eCG>oa 4 
5 ** 5 i 
* þ o *, 


3 — 


[1 

\ 
| 
1 


* 0 15 11 3 82 2 3 
Now to derive the properties of the circle and 
ellipſis, ſince an angle in a ſemi circle is a right. 
angle, if GB be any where taken at riglit angles 
to the diameter AA, it always holds (by Theo- 
rem 1 @nd:2) AB x BA =, E put e = AB 
and a equal the ; diameter A D, then we have 
de — e %ĩ =iY,vIC y.being. =-G B), which is {aid 
iv expreſs the natur of the eircle. 5114 395439 
Again, for the Property of the Ellipſis. 
Let the ellipſis be inſerib'd and circumfcib'd 
by tae prick'd circles, draw-d C parallel to cn 
| Fa AY? from 


- 


. 

- 

. h 

- 1 

1 

1 

4 

| 

s t 

: 

1 

x 

T 

K ' 
4* 

+» + 

1 
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Pp 

= 
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from G draw GD, then becauſe CB is parallel 


N D, the triangles DGB and fDd are ſi miler, 
therefore 


per Theo. 1,1 DG (= AD,) : : GB: : Df (- 
| DN): 4D (= CB); 
that is, |2!AD : GB 1 
2 in ſquares 3 AD: b: b N. Ach. 
But, 4 AB x BA = GB, by the ne 
| ture of the circle; 
3 and 4, AE AD; ; AB x AB 'Y : £3 DN 
Ha CB, 


Now putting @ = AD, 6 = AB, and y =. 
c = ND, the laſt ſtep will becqme 4: 24-e 


Kee: yy Ergo, cc; 


— 246 Lee ＋ tho 
44 
property of the ellipſis. | 
Bnt if 40 (= ) be the ſeml- ordi nate parallel 
to the tranſverſe A A then per fig. dD = BC, 
put E = Nd, and we ſhall have c - E. =i} 
4 D equal yy, therefore, cc, 5 
7 2 de eee 


— 2 EA EE, which redged gives (by writing 
aa 


4 C, rene „-- EE 


6 
fo that if y = = any' ſemi : of am ellipſis, parallel to 
either (he tranfyerſe ox conjugate and e b. : 


{c 
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act to that ſemi ordinate a = the diameter to 
the ſaid femi-ordinate and c = the other diame- 


cc 
ter, we have X 24e — ee = yy for the pro- 
aa | cc 


perty of the ellipſis, or if x = a — e, then 
WY _ 
x44 = E = yy which is another property of 
the ellipſis, alſo aa — zz = yy, another propetty 
of the circle the difference between the property 
oo f 
x, fot 


ol the ellipſis and cirele being only 
cc ag 
when the ellipſis becomes a circle — becomes 


a a 
unity. | 


4 $26 "66 


wn 62 —_— — — — 0 : L — 
* — * — — - —— —„— S +» SE — —_— hy 
1 — — — — 12 — 0 _ - 
- 2 — , — — # % I'm 2 — 
— - a 


— 
— 2 — = 


L T AC, be either a right. line or a cury; 


had, whoſe property is known and allo the length 


Then, 9 1 the fluxion of its area by 


'* © 4, A | fluent of the 34 , 
4 and 4, 5 


Bilal - 


P R 0 B 15 E M. CLxvi 


To find a general Theorem for finding Areas 
both for Rig be: lit d aud Curve imd Figures | 


of any kind whoſe ordinates HC, are right. 

a Ny d, Dix. perpendicular to the axig 
ABLE Were cutve AQ-= , AB = e, BC=y 
ſpace. ABC = A, now if we ſuppoſe BC LO move 
parallel to itſelf, and antfotmly Se. BB = CF, 
will be = e. Ev , Cv =, and the paralel 
logram BC EB = A, (now per Theo. 7, 30 
55 or ye = A, whoſe fluent A, is the are 
of the ſpace ABC, by which general expreſſion 
or Theorem the area of any ſuch figure may be 


of the curve, for per Theo. 2, V ee + yy, =t 
but with this I have little to do here, except in 
the circle; let thetefore, 

7 FI 
ce = y expreſs the nature of the f. 
BC, c = the prar. 


he above 


e, +3 3, 
. the" ion ſought, ot 


n A 1, 


45 


a+ x. 


equal * 


[ 


a 


Now if 1 ix then the figu te ABC, 184 
lane right · angled triangle, f 1 


„% , 7 = 

— r — '=A the ſame with Theo. 9. 
2 2 

If » f then the figate ABC, will be 
alf of a common parabola ; and Ye, 


will become 


ome —— A, = » be T 
v4 22 : x AB x 2 BC 
hefice —— 


* 


qual area of a 3 : 
if ABC, be the ſemi-ſegment of a circle, then 


et a = DC; the radius of that circle, and we 
hall have, 


2ye 5 will be 
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DB HDA —y*) DCG): 1 
9 7) : Cv ( per circles property 
7 4 = z' the fluxioti bf the ad 


2 5 
per Figure, gl D- BD = AB of a -v4 
— yy e, FF: 


— ; 


z in F luxions 


arne 
Y 


= the fluxiori of the ſemi 


| Vaa=yy yy 
ſegments area, 

5 3y” 19 
x =y + 1 2 00 

64. 40a“ 3361s 
for the length of the * AC; 
| ED Friis © 
24 124 80 a 
for the area of the em Leun 
ABC; 


a 3% 
+= + EY 

6 40 
hen y = a, ABC. is 2 quil 
Ok 1 3 15, 
*a=2 eng 9ſt + —+ — — . 


| 40 „ 


n 


2 in Fluents, 


3 in Fluents 7 A = 


co 6, [8] 
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Which ſeries reduc'd and multi pl y'd byg , 
pecauſe 4 quadrants make a circle, there will 
ome out 6,28318, c. for the periphery of that 
rcle whoſe diameter is 2, fo 3,14159 Cc, is 
per Theorem 3) the periphery of a, circle whoſe 
liameter is I, or unity; from hence Theo. 27. 
Again, if we ſuppoſe ABC to be a quadrant, 
hen y = a and the 7th ſtep will become A = 
4 N 4 za 

+ — + 

12 80 

Fx 2a aa 344 154 
F 40 336 


Oc, which multiply'd by 


2 


2A 2 
nd divided by 4, is — 2 XE 4. 
a 6 


34 16a | 
— + —— Ec, the ſame with ſtep 8, by 
40 336, | . ; | 
hich it appears that ſtep 7, is agreeable to 
heo. 14, 3 | | 
But . to the common way of. finding 
n arch line, if B = the radius of a circle, 4 
e difference between the yerſed ſine and radiu 
d C = ; the chord of the ſegments baſe, then 
25RR+—5 Ra * dd, 
[heo. 28, ⁊ͤñẽ'w—u⸗ — Xx C equal 
NOIR ISR. 
e area of that ſegment, near enough for. any 
dinary practice, but by ſtep 7 before, you may 
ntinus the ferigs ta what exactneſs you pleaſe, 
1 | ; 9 5 Having 


THEO REMS 'fo 


Having found the area of any wits AB CD 
from that you may deduce the area of an elli 
ſis AECn, for b tha property of the ellipſis, 
BD; EM: E EE: H, therefore as [| BD 
En: : NB D x,7854 (vir. area circle ABCD) 

En X U BD * 7854, 


2 . X08 equal the 
| "BD. 78 54 q 


rea of an ellipſis, Theo. 29. 


Note, If the diamerer of a circle be equal 1 
its periphery (by Theorem 27,) is 3,1415.9 & 
or 3.1416 may be uſed as a conftant number, ile 
per Theo. 14, (ar by the above) z of 1, (vir. 

| 35 1416 
* — 0,78 54 4 the area : of that cirdl 
whoſe diameter is unity 0r-1, now fince cirele 
are like figures, and the ſquare of 1,1s 1; ther 
tore (per Theo. 3) as 1: 7884 t © the ö ſquare 
any circles. diameter to the area of that circle, be 
 twe have Theo - 30, 


— 
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Alſo as the ſquare of 3,1416 the circumference, 
is to 0,7854, the area ſo is the, ſquare of 1, " the 
circumference, (viz.) 1 to 0,795 rhe area Kc. 
the area of 4 circle whofe circumference is 1, 

hence, Theo. 3 1. | 
Again if R=BL, or LA or LC the ſemi. 
tranſverſe of any ellipſi Sg = Ln = LE the ſemi- 
rnjugate diameter thereof, and d = LR the difs 
ference between, the werſed ſine RC and radius 
LC, then becauſe as R: g:: ER: GR: 


Rr Ra — dd 


therefore as R: g:; —— —ę— — 
2 FER SL 
yg | RRE 1 Rd dd 
© (Theo. 28) FO — 0 . Ax 
| 45 ii 


— (7 beorem 32) the area of che ei, 
R 
cal ſegment GH C, Note, here C = ER = BF. 
Or becauſe R g: ER : GR, take the two 
latter terms of the proportion, and the laſt Theo. 
25 RR—1:7 Rd - dd Cx GR 
will become: «kt — — * 
| 11 Ro d, B 
4 boom 33) the area. of the fame ſegment 
But if TH the PROS of the baſk of IH n any 
elliptical ſegment be parallel to AC the tranſverſe 
diameter of the eli plis. 5 
Let R = AC, and 7 = En, then as R 8:7 
„eK, 
785 hs = 1 5 — 765 Re, eme | 


1 


/ 


230 THEOREMS fu 
of the whole * (per Theo. 29) alſo as RR 
«3 a | 


Rg RRS . =R ga, the ſimey 
rea (a being = 5854) but RR; Rg: : Rg; 
RR gg © | 8 | 
TH gg, hence the area of any cuts 
is a mean proportional between the areas of it 
circumſcribing and inſcribed circles, hence gy, 
- RgaA RA I 
:A::Rea: - = —— the area of the 
£84 3 
ſegment I Hu Theo. 34; 
Note, A 17s put for the area of the ſegnem 
o ut for tv area if ve ſegmen 
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To finda general Theorem that. ſhall give both ils 
Solid and Superfictal content af any Solid 
whoſe property is given; 1 


UT for diſtinctions ſake the laſt pro 
blem might ſerve for this too, for le 
ABCC be a ſolid form'd by turning AG 

about the ordinate, or about the axis AB, then 
if CBC be the diameter of a circle moving uni 
formly from A towards F, it is evident the are 
of this moving circle will deſcribe the folidity, 
and its periphery the curve A of the {aid 
ſolid, therefore let AB = e, BC = , then 10 


- 
* . 


o 


* 


ib to m 8 
* — 


bB e, Ec y andEv=r; VN Y. 
(per Theo. 2) alſo let S = the ſolidity, C = 
curve ſuperfictes and p = 3,14t6 then per Theo. 
15, pyye = S* = the fluxion of the ſolidity, 
or ſolidity of that cylinder whoſe ſemi diameter 
of its baſe. is = y, and its axis or length = e:, 


and C. = 2pyVere+y'y, the fluxion of the 
curve ſuperficies, by which and the nature of the 
generating curve, the ſolidity and curve ſuperh- 
cies of any ſolid may be had as follows ; | 
Suppoſe the nature of the generating curve 
3 - +08 mn 
ABC, to be expreſs'd by y = ae or y=ae 


Then, | [1] pyye = S by the above expla- 


per Curve, y = ae, 2m 
2 ſquared |3] þy = aae- 


from 1 and 3,|4] Fade & = 8* 

| 2 m T 1, 
| | pace | 
fluent of tlie 45 — — ; 
| 2M +1L | 

6 | F, 
per 3 and 5 | dah — 8, 
| I. 21 J f; 


Now. if the figure ABC, be a right-angle | 
ſve triangle, and be turn'd about upon AB, 
its baſe or perpendicular, it will form a cone, 
whoſe axis is AB, (= e) and diameter of K 
3 N baſe 
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baſe CBC, (== 25) in this caſe m =, and tis 


pyye 
| enen, Hs 1 


the ſame wiih Theo. 18. 
Again, if the figure, ABC, be a ſemi-parabe- 


la mov'd found its axis AB, then ABCCuil 


be a parabolic conoid, and m = x (if the curve 
N 


ABC, be the common parabola) en 


PYYe, | 2M 
2 28, Theo. 355 


Ss 8 win become 


Alſo if Ad BCi be parabolic ſpindle Gn bein 
the axis & e the greateſt ſemi-ordinate of the g# 


nerating DN then by examining the 55 
: per 


 ME2ASURING,! #33 
ertics of IP Ph partbals you'll. find that 


55 — 


15 
eit 
pheroid eithel 


cr ris 


equal half of the 
plis, then by. 


14 11715 


we. have. 


. ” , «<1 k * 

| #3 + # - E — 
y \ o 

Ke —- 


v + A 


| 2 5 "\ PYYEe: IN 7 6 
7 * be =——ſo "= 59; will Bede 
Berea ET 2 | 
eorem, 36. 


Kagug be vl & 


meter of the ellipf IS upon which the ſemi-ellip 
sis mov about whe the ſolid, 18 term d. ach 


110 Property; tl. . 


110 


I * = mms ONO EIS 25 


[: = Ale Auk 


| Ade ſoli 
4 'quired; 


= 1 2 


1 * 


25d 5 

1 1565 

gent es any 
di- 


ght, or qblate, let @ = + that. 


Other 


diameter of, the ſaid. ch 


711 - 


60 
other 0 % 


Gall n. 


ye. d. Dr 18 „ 1 | 


. - 
1 


pogy= Toe 2k/2.4 86 Here · 
ff} its \ Gitgity 


Tee 9013 


14 4 241 15 
3 "1 , 
2 


— — An —— ES 


CC 


= ae 
5 


. 


dit Hes; SIE ſegment re- 


- 
5 


N. 


NS 


" 


511 


— * 


Hence ebe - or - 


exoid is 


: 0 1 
| "Phang gif «gi 


2 


8 12 
971 4 LS 10 


* =30 2 8 the 1 idity any + 
Hh 


globe , 
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| 4; globe or 2 ſphere Theo! zy. 

and. z ſtep lob ae - peee =S the ſolidity 

ö of any ſegment of a globe or Ml : 6 

or ſphere, Theorem 40. 

For when c becomes = a, the ellipſis becomes 

a circle, and then the ſpheriod muſt be a globe 

from the Theorems laid down in this Problem 

it will be eaſy to deduce Theorems for finding 

the ſolidity's of the fruſtum of a parabolic con- 

noid, and of the middle z6nes of a parabolic 
ſpindle, ſpheriod and globe or ſphere ; thus, 


_ LetICCL, be the lower fruſtum of a para- Wi! 
bolic conoid A CBC in the foregoing figure put . 
= BC the radius of- the greater z OL the ra- Wi": 
dius of the leſſer baſe þ = 0B the height of the I. 
fruſtum, and g = Ao the height of the part or Wis! 


conoid LA to be cut off, 


wen her I Ee 
theo. 35 d — — = the ſolidity of the 
| whole conoid ACB 10 
e > 1 
[PATE the ſolidity of the conoid 
2 | a. ; 
JLATo cut off, | 
BI x 2394+. yyq — xg F te 
| * 34 be | 2 * 21 175. "— . + Oe 
benen of the/fraftum ICC, 
b +q % : 54 f by the property 
I ef the parabola, 1! 
. ÞDYg = haz Nr 


8 


554 


* 
* 
N 
$3 $. 4 


6 —1² 6779 et ba x, 


* 


© 
16. — t = = — 


5 | 2 F 5 
7 — 6, 8755 — - þz% 
[| p 
7 + XZ: 
$ reduc'd, 9 | * Xp H = F Theo, 41. 
| 


Alſo, if BC, be the axis of any common pa- 
rabola, and AB a ſemi-ordinate thereof E9c. then 
21 BC-þ+ lo + Cn: x 5 Boxp : equal 
the ſolidity of the half zon e, IC CL Theo. 42, 
The ſolidity of any fruſtum, or zone may be 
found without ſuch ſubtraction, thus, if ICCL,. 
be the half zone of a ſpheroid, put OB = e the 
length of the ſaid half zone, and a, c, y, the 
ſame as in Theo, 37, then by the property of the 
. 1 9 
| | eee 
we have, 10% = — 
| " ad 
eee 
I x pe Ae = | 
S a a 
IIe | F 
fluent of 2 ſtepz—— tx: ae —3 eee = 8 the 


:*: aa - ee: 


: X da — ee S. 


ra 3 | 
we | ſalidity of the half zone requiz- 
Jed, Theorem 43, 


2 * 
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if c = a then|4|,p &: dde — $eee = the ſylis 


3d, = | |dity of the half zone * a 2 globe, 
"0 Theorem 44435 
| 7 27 CC N a : 
r £ * 4dd'= 7 Pcca the 
if e = a then hos 


fame with Theorem 38. 


But if e Bo the length of the half Zone, 
5 = BC the radius of the greater baſe, þ 2 0 
or 01, the radius of the leſſer baſe, and p = 3,1416 
be given to figd its folidiry- 


* 


| eb. 
Then I Step =. 6b = bb wor 1 
W | | ed "2a 
hs © or 8 h* 45 
e * gh, 1a 
: ke wh equal ceb 
| 6 pbbeee 5 
32 7 pbbe — : =D, Note her, 
Ws: 6 
| b is put for o; 
| | 1 eebb | A 
3 Ih | 15 25 hh | 
* Plbe x. 730 bh 
1 9 be — ' — 


3 bb 

was! If Ta. LO - otherwiſe, 
| pb? e -/pbbe + _ 

. 108 — — N 6 

1 5 7 bh; ; Theo 4 


Whi 
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Which holds for the middle half zone of any 
ſcheriod, globe or ſphere, and if e be equal the 
ſfength of the whole zone, the ſame Theo. gives 
the ſolidit y of the whole zone 

if you would reduce any of the ſorementioncd 
ſultums or zones into a cylinder, that is by mul- 
üplying the difference between the greater and 
eller diameters by ſuch a number, m; as that 
gen added to the leſſer diameter may give 

mean diameter D, equal to the diameter of 
q N u hoſe ſolidity is equal to that of the 
fuitum or zone their heights being equal. 

This is already done for the fruſtum of a cone 
in Theorem 25, and therefore for the fruſtum of 
a parabolic conoid, Theorem 41; put 4 equal 
the CO between the halt diameters y and Z, 


| | yy +385 
Der Theo. 41 er any x ph = p DD, 
e 
the ſolidity of the half fruſtum, 
* Ly + 2 
YE; reduced 3 rene = PD, the gon of 8 
2 
2 5 x the I diameter, 


by whit 154 z+d=y (for y - x d) ergo 
ſaid before | | xX RY dd =yy | 
BP . D, Ergo, 2 ＋d m 
8 1 5 

3, 4, and 55 wa + 2d — = 22+ 2x dm 
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n 44 vt, 
\ mos. 71d + — = 2zdm + dm n, 


2 
7 7 7 45 8lazm 22 = ed. win 
4 $M — aw. ot, 4 


$—1-2m = | hence if m 
EY ele 

i 4 MX — 22 

= 75 then d = — — 

1 — 2 m 
| pg © 77-5 

; 12 | 3 — 2 0 

12 Th | 5 


0 if I— 2mm o, then 1 = 2m and 

= VI =, 707 Cc. ſo when m = 0,707 ee. 
the denominator. — 2 m', will be = o and fod 
will be infinite in reſpect of 25 Theo. 46. 


| Again for ICCI the half zone of a parabo· 
lic ſpindle. 


Put.a = Bo half its leb! 5 = BC the r 
*. of che greater circle, or axis of the gene- 
rating parabola) Y =1o the radius of the leſſer 


baſe, D, m, and d the ſame as e theo, 


= * 
. ; \ ef © 
beans hits of bet 4444 per 
9 * * 6 a6 LF 1 
8 
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* figure, J-1 8 651 05 4810 


— — 
_ * * 


ber Prop. para. ils 300 (4 484 it 
tb £13559 dee I 

(ee; ——= ye K Y 

£2” heb, 4k IP > 1 | 

i 


2 jy 3 
4 0 . | Ades, _ 
3 ſquared Bk N * wal 44 

9 xpe 


* 
— —— — 
„3 — 
——— 22 2 % -- — — 
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\ 


e 1 FED TA 
6 — 2 74+ ——=2zdm+ ddmn, 
2 
7+, 4 Sam- ar d- a dnn | 
4-2: * 
81-2 914 = hence if m 
1 / I — 2 MM P 
4A MZ — 22 
= 7; then . 1!ͤũß⸗é% . 
EF — 2 m 
| 2.02 93 
5 152 — — 0 
1928 | 12 5 | o 


3 if I— azm m = o, then 1 = 2m and 

= VT =, 707 Cc. ſo when 1 = 0,707 Cc. 
the denominator 1 2 m', will be o and ſod 
will be infinite in reſpect of 25 Theo. 46. 


| Again for ICCI the half zone of a parabo- 
lic ſpindle. 


put 4 = Bo half its «166 5 = BC the n 
43 of the greater circle, or axis of the gene- 
rating parabola) Y = J the radius of the leſſer 


baſe, D, m, and. d the fame as before; theo,” 


” : 
FW % i n 
n 
* » 1 q e 
„ 1 
* * : 4 % ep * 
1 M ee 4 3 4 4 
% 
* 8 * 5 - 0 1 
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(ee 1— = Ce 


Y 
vi 44 
. | 
> , th 


—— 


65 


2"; %%, d d cece, 


0 e aa | F 4e 


=, | ag 90 =d=#© 
2 Win :nC(d):: TOP 


dee, 


a2 


—_—— = 
. 


4 Ke 
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x * * 2 bdee Addo. 
4 * PE SPE x $a % 


| 4ag75 4? 
74 = pe. Xx HGA S8 
\ rl, "OO. 20d e. de.“ 
= on of 5th Fe DE 
| | = 3 a. 5 4. 


* 
1 20d dd 
| += o they 7p :.x: bb es of mn | 
1 5 
* 4 . = 8, now if b — 0 then 9 
| {= BA and then d = 0. 
1 8pabh 5 f 
n | GL —— = 8, the ſame with 
Fo I5 | 
Theorem 36. 0 
1 15 825 : 
262474 , 5 


72 15 
45 by ſubftitmisg 1 — . b for d, 
for b — 5 2 d, 
Zr . 487787 
com. denomi. [- "YL = DD 
| 1 „„ Ann! 43 445 
by writing h + d, for b) = 
| Is + + d m 
Tut is, 20g bb + Ib 8 4 = 1 
%% +30 n 15 d. mw 
ei- gol 8d= 30 Hm dn 
12 15 dm 1330 bn 4 d—15 du 
. — 20 5 Mabel Ft LM 
Z 13= 8-=remitq == Id 7-1, 
K ; *. 8 | 8 Ts mm 


{ 


<6 7 \ 
WA . Hence, 


M E AURA a 


ind m = 35 = 3,ſfoif m 24% = o. Agaid 
f8—15m = o, then 8 = 15 n, and m* 


WED .-4 | 
ſom = =— = —— = % 303, ſo that 


5 SR. 
if m = 0,7303, then d will be infinite in re- 
ſpect of þ Theorem 47. 


end 8th ſteps are the ſame in effect with Theo. fer 
þ that ⁊bith Theorem 47, you have four different 
Theorems for the middle zone of a parabolic 
pindle. 7 's/ 

Again, for the middle 5 zone of u globe, ſphere: 
br ſteriod 


mes. 45 fi. s Ab; 


pe 2 .= 0 


yy what wells +4 =, Ergo hh +2 541 40 
before, 4% + %% =D, ſo, bb +2hbd 
m f dd m* = DD | 
4db+2dd 5 
be ; = DD, 


| 

9. 4% 4 n = b3 
1 | 5 
+ — — — „Which being 


2 and 3 


4=5 | 


ivrought . 


Hence if 30 m— 20 = o, then 30 m = 26 


Note, The equations, br Theorem in the ny 


— 


* 254d + - * K * 
wr * * vw o_ — > d 4 „ 3 
— =2 —— . — — — 
r © 5 - > 
2 e 2 4 4 pA. hf * — =” = a L - * 
* 0 ” — - Þ * — N * 
5 : — — * — = 
2” m_ —_ _ IP CEE - — — WR T _ * 
= hi —_ — G 
* — © ” * _ — 
rr e — 
= Bw D = 


_— 


1 


4 * pe 


88 of 5th 6 


le then 
6th 


— ; 
=_ x 


ſp” 
(4 


ſo 8 becomes 
But 7 


7 reduc. to a 


com. denomi.). 


1 os 


| 


| a 


| 


wy 
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10 


1 


 2bdee dies 
„ 12 XxX 155 — 4 — 
on a 
= pe. x HGA 28 
20 dee. die.“ 
TT I — 4 — 
8 349 6 4. 
2bd d 4 
eK: N OR the, 
5 


2: 8 =” S, now if b 7 * 


= B A' and then d = 

8 pabb | 

—— = 8, the ſame with 
15 | 


Theorem 36. 


We 1 xpa : 


— 
45 


15 
by ROGER 15 — = þ for d, 
for b — h d, 
(5h 292877 
(xs! bs 11 hn be 
(by writing h + d, for h - 
+ + d ms 4 | 


55 + 
r2}20h 
13 e 8415 du 

* 


18 5 ＋ 20 4h + 
o hm, +15 « 
8.4830 h mi-+- gd 


\ 
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and M = 35 = 3,foif m = 7] 393 d is = D* „gain 
f8—15m o, then 8 = 15 m, and m* 


v8” 4 
16 fon = =— = —— = 0,7303, ſo that 
tx” Vas 


if m = 0,7303, then d will be infinite in re. 
ſpect of h Theorem 47. 


and 8th ſteps are the ſame in eſftet with Theo. 42 
þ that with Theorem 47, you. have four different 

Theorems for the middle zone of a parabolic 

ſpindle. | 
Again, for the middle zone of a globe, ſphere: 

17 Mero. 


| ES 1 Na 26b + bh . | 
fer Theo. 45 * ; — = S te D 
. 2bþ4 bb. 
Pe 2 = DD — 
what e- Ergo bh +2 544 ds 
before, glb + d m = D, to, 5% + 2 h 4 
Im dd m = DD | 
| 4d4b+2dd_ . 
2 and 3 jg] 5 + = = DD; 
a 
4=5 1619. * RE» ad 
_ ä eh 
| \ + * — — „ which being 
A f 
Ii irrought 


Hence if 30 m — 20 = o, Athen 30 m 20 


Note, The equations, br Theoreme in the "th 


'S 


may be known in order to which, let b = CC, 
h II, a= oB, half the casRs length m = GG, 
| = | 3 es q 
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Ay 6 1 5-45 
wrought with as before we get - 


Bf | 2— 3 m. ig! 
Hence if 6 m— 4 =o, then 6 m = 4 and i MY 
= ſo that if m = dis = o. Again, if 3 e 
= 25 then m=V i =, 8166, ſoit m= 0,8166“ 
then d ſhould be infinite in reſpect of h other- Ml 5, 
wiſe the multiplier will not be exact, Theo. 48, 10 
From Theorems, 25, 46, 47, and 48; the m 
limits of the multipliers, forall the common va- 
rieties of casks are found. 
Dix. 1 variety 8 | 7.771 0 
for 2 is 55 and $7072 | 
the | 3 | between | ,6566 $7363 
141 176666 F ,8166 | 


From which you may ſee that the difference f 
of thoſe multipliers, is not ſo much owing to 
different curvature of the ſides, as to the preat: 


er and leſſer difference betweenthe head and bung 
diameters. 


Nor, In the foregoing Theorems I have uſed 
the i diameter of each baſe, but if you ſuppoſe 
thoſe 7 diameters to be whole ones the Theorems 
will be ehe very nw, only p muſt be = 07854 

3,141 | 


(viz. = — ; 


Alſo, Since finding the true content of a cas 
requires to know its true 2 it may not be a. 
miſs to ſhew in this place how the form of a cab 


ey 


M E. 
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diameter taken in the middle between the head. 


(II) and bung 
foure, now if the casR be of the firſt form, viz, 


CC, diameters in the forgoing, 


of two equal conical fruſtums, then its form is 


40 hung. 


for the 24 Va- ; F 
tiety, | 
third variety [2 


| 


fourth varĩ etyſz 


known, for the ſlaves are ftreight from head 


ce = , ce m' and ce: 
+ ca = bb, ſee ſtep t, Prob. 157 
aa : 5 : 444: 156 —h= 
Cg per property of the curve 
aabb +aabh 
tt = — — 


bb — bh bb ms 


and tt = 


[Step 8 Theo. 48, t = * diameter 


cllipſis. 
5 + h* 


| 

(rom 1 ſtep 4 
2, 
3, (6 


And beeauſe 
their diameters 


m. = Theorem 49. 


= — — Theo. 51. 
| 4 


the. peripheries of circles are as 
you may as well take, 6, Y, and 


m; for the circles, at the Bung-head, and mid- 


way between the Bung 


and head, of the cask- 


And then by taking thoſe circles (du.) by gird- 


ing the cask at 


the head and bung you will have 


the values of h, and b; ky which and the three 


laſt Theorems, 


middle between the head, and bung, and 


you may find mn, the circle in the 
alſo, 


* 


* 
; 

5 . 
un . 
8 \ 

* Ka 


> 5 0 4 1 . 40 1 
Ae pt rr # 
» , 1 v ww >» 2 1 
y 
- ' TY, K A , of 
% 17 * . 


— 1 
* ö 838 % <3 * 1 * * 
8 r 2 
2 8 ho T5 — ; 

EE bats LOL DoS 
2 * "4 . 


> * iy 

"EA 4 

N 
n 


gird 


* 


— 0 


4 G 
„ = 4 

* 445 
2 
N. 8 


- 
* 


* ' 
: s 24 4 
. — li 5 
tots Bi 
* 'S 
- 3 
« == — 
- 1 8 ” 6 1 E ** S 3 , 1 
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gird the cask in the ſaid middle by which, y yay 
may ſoon ſee what form it is neareſt and & ; 
able to gauge it exactly. | 


bb - bh xz 

Alſo, by writing/p|m.* =bb, + ————— Theo 
a ATE 

x for = a, the b+h 


firſt 3 foregoing * hy 72 N * 7 K Theo 
; | bb +bh  z-- 


8 ſepa in þ G = 5m The 
54 ad 


1 


Theſe three laſt "Theorems are for ullaging 
casks that ſtand perpendicular to the horizon Ne 


To find. the curve ſurface of any ſpheriod or globe 


| $5 RN 1 
„ . -= es Step 1 for 

1 5 
I |] "going Theorem 38, ” 
$6 —cee in 
By _ "2M 2 Ib + \ 0n 
: avaa—ee 1 

; cee ee 

2 ſquared 3 ͤůn— 
| 4 68 7 


cc eee: 


JTe ex 27) 2 py ee e 
-2mver+yr = 


a 


reduc'd Kab G =2 PS X 1 Nee 25 a + 
Fluent taken FTT 
| * 3 h es | 
RSS es Drs CHOY 
4a” 3360" 
| here, b = a. = ec, 


For the curve ſuperficies of the middle zone 
of any ſphe riod, but when a = e then'þ = 0, then 


the pheriod becomes a globe, and the laſt ſtep, 


will become, C = 2 pae, the curve ſuperficies 
of the zone of any globe, and if e = a then 2 
he becomes 2 pad Theo. $6, { 
For the curve ſurface of any globe or ſphere 
hence we have alſo another Theorem for the ſo- 
lidity of a Bs vw, 2paa (= C) x 54 = 
10444 & (as per Theo. 38) Theo. 56. 


Note, The periphery of tbe ellipſis curve of 
the parabola furface of the parcbolic cor (11 &c. 


With the higher curues as the bypert ola &c. be- ; 


ng ſeldom called in queſtion in common menſurati- 


ms, I have declined them, hoping the follow! ng 


Problem will clear up all. 


| 
| 


9 
ii 
J 
| 
\ il 
| | 
1 


1 
Bs | 

LE 

| * 

| ' N 


122 — — 


p —_ —— i 


P CLXIX. 


To Meaſure any PLANE or Sorin 
by. APPROXIMATION. 


N order to make this plain, Let us find tho 
area of that curve, QM PS, whoſe equati- 
on is y T eb cee where e ſtands for 

any abſciiſs QT, and y its ordinate OT; then 
putting / = QS the diſtance of the extream or- 
dinates, we ſhall have ye = a& ee b þeere 
(per Prob. 167) whoſe fluent is ye Ade 
+ 2 be* += ee and when [= e, then A= 
[ 
+ 2+bI+: cllxÞ=:6a+43bl+2ctf —_ 
But from the Equation of the curve we have 
theſe three following Equations : 


y*, y* yi being 3 equi-diſtant Ordinates 
e l 
(viz.) S2) l = NR 


| 4 
? I a + vt 1 = PS 
4, N 


= 34 | 4 * . ” ; 
* — . ” = * * 
8 8 * | N he > Sins _ + , 
7 4x od \ att n 55 Wo 1 MN; Ng 8 — 
| ke” N 5 2 1 — 2 2 2 2 3 ä 
1 age ©  - „ | 


3 


fer MEASURING 25 


: 

TN 
| ih. — 

=> 

- # 

? 

24 f * 

* 

* 

I 

= 


3 
ESD 


NUR 
a 41 


546% 27 4 — 
6* 417 714 „ = 27 T4 2ct 


0 3 -als 5 — a -e = bl 
per 7 N y. —2y + 
and 8 | 354 37 + 12 * 
94, 
fer lie above AR : 64 +3 bl+ 2 el: 
[ | 
R — = Area Wes, 4 


77 95 10, 1 6 os 
a +4 +9: e 


les, Theorem 57, 


— — — — — —— —— — . — 


— = OY — 
rows ä — oe — — — — _ 


all hare the following 


Theorem x 41. Af b=B then B+6=B+B=aB=! 


0 . 
9. 
. 
7 
* 


4348 4 GENERAL Tardaiat 


The ſame method of Demonſtration alſo by 
true, in any Number of 1 6 4 Ordinares; 
if we put A equal the ſum of the two Ordinat- 

M9 and P S B equal the ſum of thoſe next u 
2 C equal the Jum of the next two He. wy 


TABLES of OxgixArzs ad Att x5 


J | 1 1 

F | Ax — 1 ; | 

31 A44B: X 
8 * 6 } 0 

4. A+ 3B 8 

1 

5] 17 * 32842 C: x — 
6 


go J 

: ig 7881 560. X— 

| 1 

| 7 41 A+216B+ 27C+272D: * 

* g 

8 een ad 
1 


- 2 2 
= 2 — 
8 . 
1 


l 17280 We, 
— Si (in the figure to Theorem t 1) if Þ=AB 


B 
B=CD and lB=AB s Then 2, f 
1 2 
a will become * the very ſame wit 


. 


1 RF 
50 N the vety ame as Theorem 7 
2 
If b or Bo, Weh 51 -B-. 5 A—=;B L, 


"SEN © 
the very ſame ith "Theoremn' 9 9. 238 


But if you ob meaſure a Carvelin'd ſpace 


nd perpendicular thercto, * asſmany Or- 
licates as you pleaſe (the. more the nearer you 
wme to the true area): The two following Ex- 
mples will in part ſhew the exgelleney of. this 
method, * Ste be Shirtcliffe's SS Mn Page 


180 
EXAMPLE. 


Let it be n to Square Vir. er 
Area of a Curve whoſe ** ls 4 


"a. 


1 1 5 2 
= —; That is —— is the Ocdinate t to every 
en 
Abſci {fa . 1 | —— e. 4 ; : 8 


et 671 The Ts is found e e 
ef £90. But by the foregoing Method let: 
4 which divided into fx equa} parts, well: 
ye the ſeven: Ry equi:diſtant Ordinat6s, 

a fl 3=Þ e +1 b nulbigego'l biiod 
| tra Lich EW PET 


* "_— OED! DUR pl 142 Ke 


** 
+ 


"_ "9 


1380 imt-..4 4 7 TU 18 
for MEAS RING. 24 


or figure by this method, and vou dq not Kno- 
ts property; Firſt draw a lige QS which meaſure 


4 rf 
Fl 919.4 F114 19 8916 3. 


* 
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; 9 F260 


6. 6 6 6 
7 g ig 10 It 12 
So by the S Tables 
We have | 1 A= 14— 1,5 
12 
6 8 
and 2) Bo — = I,402 5974 
| 1 11 
| 6 6 
alſo 3 C2 —— 21 
N 3 10 a 4 
6 2 
Likewiſe 4 D= —f0= —— = 56666666 
g 9 3 1 
I x41 + - 41 A= 61,5 
2 * 21660216 302.9610384 
3x27 | 7] 27 C= 36,45 
4* 272 8| 272 D=181,3333333 
N 9 $82,2443717 
9x —— o 0,693 1479 the Arearequired( Note 


840 [per Ex. /=e=1) To haye got 
the area x this ons by the above Series eg. 
e c. would require 1000000 Terms of the 
ſaid Series to have it in ſeven places of figures as 
it is turned out by this Method. 

. Note, This Area is the ſame with the Hyper- 
bolie Logarithm of 19 e, ſo if e=t then 1-e=2 
hence the Hyperbolic Logarithm of 2 is equal 


6931479. In ** manner if you would * 
: 


(> 


#0 o 


for NL 

the H Me 

* yperbo ou 

work as 3575 mY 
Fen, 57 0 122 
C 5 dn my = 
other 2 
er. 


E 
X 
X A 
MPL'E 
II 


ſe 
E 
- 


ED 


IEE 


Let f 
. equal 
= bi tl n 
= by | have he | 
| ou. 8 
5 even equidi 8 
| idiſt = 
| ant 
r 


—— 
— — 
—— 
— ——— 
— ———_— 
— — — 


1+0 
Ws 
Sy I+= 
78 L 
1487 1＋37 
57» I+ 
N. re that ia 
» 


36 36 
36 
36 
36 
36 


I, 
2ä— 
— 2 
— 
— — 
—— —Ü— 


37 
Hence * 
: . 3 567 
[PIG] g 
1 5 
5 =1 192308 
20,8 


1 M8 
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5h 42.A=01,5 | 
hs B=337,637592 
27 C 42,992316 
1272 DE 2176 


— — 


So per Table 


659, 729908 
| 4-85393 (erring but. 5 in the all 
840 place) rhe Arca ſought. 


142. 


/ 
SF 


— 3 — 


I 
NOTE —— extract the length « of a Circulaol 
L ty I -!- tt. 1 


arch whoſe radius is I and tangent t, ſo if r=| 
= 1, t is equal Tangent of 45”; Conſequently 
0,785393 1 is the length of a + Quadrant WHO 
diameter is I, the ſame as of the Circle before 
% gem 2 7. 

The fame Theo 97 extends to ſolids, for 
is plain by the proceſs foregoing the faid The! 
that there is no difference Whether. y, y,' 
preſent ortlinates or ſpaces, therefore WA the cura 
or ſpace QM PS revolve about 8, it will de 
ſcribe a ſolid whoſe folidity is exprely'd by yy 

/ 


p 
| 4 yy* + yy X WTR. The fame allo liold 


true in the tables by ſuppoſing A, B, C Oc. tt 
denote ſpaces or areas inttead of 4ines Oc. 

Therclore if we put A = the area at thi 

greater baſe a equal the area at the leſſer bal 

and n = the area in the middle (parallel to eac 

| baſe of any conical, or pyramidical fruſtum o 


ct any Friſmoid Oe. whether the baſes be ſim 
TER: la 


for MEASURING ag. 


ur or not provided they be parallel, ard the fo.. 
id freight lin'd from baſe to baſe; for its ſo- 
lidity we have this general Theocem 58, Nix. 


/ 
n Fs = 8, / being equal the per- 


pendicular length of the ſolid. 

do if A = the area of the greater baſe, and a 

equal the area of the leſſer baſe of the lower 

frultum of any cone or pyramid; then A 

the (ide of a ſquare at the greater, and /g equal 

the ſide ot a ſquare at the leſſer baſe, and by the 
A 

property of the ſolid, nm the ſide of 

| 2 

a ſquare in the middle between the two baſes 

A2 AC 

therefore 1 = , which being 


4 

put in the Theo. 58 inſtead of 7m we have 2 A 

IAA A 

I — — x J 
F 


the very ſame with Theorem . 

if A equal the area of the baſe of any cone or 
prramid and J equal its axis, then a will be equal 
; ſo the laſt equation will become. Al the ſame 
with T heorem 18. Again, if there be ſuch a priſ. 
noid as that Dx B and deb denotes the area of its 


g 
es parallel baſes; and D be parallel to 4, alſo B 
5 D4d 

parallel to 5: Then Will — x —— =-m de- 


2 2 
pctes the area in a the middle bepween and parallel 
"0 
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to the two baſes, Hence DB A, dg a ang 
BD HBN D 
g m, Which ſubtituted in The. 


rem 58, for A, a, and m we ſhall have, 
| p ; 
Theorem 59. 


Alſo from Theo. 58, we have a GENE Rai, 

one for Gauging all ſorts of Casks, and 

alſo for Ullaging the ſame without any 
regard to their Forms &c. 


For let I the length of the Cask, 5 = the Head 
diameter, þ = the Bung diameter, m = a diameter 
taken in the middle betwixt Bung and Head, p= 
7854; Then we have Theorem 60, bb 
/ T | | 
mm: x ——-=s, nearly equal the Solidity of any 


Cask whatever. For by what goes before, this 
Theorem is prov'd to equal Theorem 21, and there 
fore holds true in the firſt form of Casks. 


For the ſecond variety per Theorem 49, * 


Abb 72 4b*44b* I 
m*= therefore : 5.5.4 1 9 8 
2 i | +1 Y 
Ni EST 
= = — : x Ip the very ſame with Theo. 41. 


2 
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For the fourth Form per Theorem 51, m 
r 
1 which being put in Theorem 60, inſtead 
4 | _ 126*+4hf lp 
of n we ſhall have: 464A 


2 —_— 


4 6 
=5=*lp : x :2bb+hh the very ſame with Theo- 
rem 45. 8 | 
Thus you ſee theſe three caſes agree exactly 
vith truth, but the fourth form deviates a ſmall 
matter from truth, as appears per following try- 


3b+h 


al. per Theorem 50, m = 
1 | 4 
which put for m. in Theo, 60, and 


Ergo m = 


4 


. 
: b have . J . A N e 
N ee 6 
6 af 
1 + 6bb + 5 hb: x —— which is too much 
1 24 


yb—h* X 


which can never amount to 
88 

; Of a gallon in gauging any cask to be 
et with in practice. Bnt this ſmall error will 
x rectified, if we ſuppoſe another fruſtam ex- 
ly equal to this and joined to it then we ſhall 
ave the value of five equi-diſtant, diameters of 
tis ſolid, the extreme ones being h h, the next 
o theſe mm, and the middle one h; whence by. 
e table for five ordinates we have: 7A 3 2B+ 


* 


Y 
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pl 
12 G. — whetela Sw ah 1 45 = 24h; 
6 | 
3 1 
B 2 in ＋ am = a x — 


and C= 


ig 3 2 
which put for AB and . we have : I4 h: * 


— p! | : 

x 35401 + 3h? x — =426* + — 
1 as N 

T5 0 ZN — edactly 3 fame with Te 

rem 42. 4 


3 
By the ſame thethod you may alſo ullage an 
lying cask, for let Y denote the atea of the (+ 
ment at the head, b that at the bung and m thi 
at the middle haha the head and bung,“ 
the length of the cask, then we ſhall have: 
h + am: I equal the ullage T heorem 61. 

This famous Theorem 58, ſtill extends furthe 

as to Hoofs of all kinds, Segments of Globe 
Ißpheriods, Parabolic, Conoids Spindles Oc. ho 
ever croſsly cut. 

For let 4 equal the Side of the leſſer Baſe, 
equal the Side of the greater Baſe of the great 
Hoof of any ſquare 2 — 80 DD= 

: 4 ＋ D. 
(Theo. 53) 5 Dx Þ 


| FD Hen 


© hp hy aig 
Ang 1a: * . D ** Ih Thi 
rem 62. deing * the 9 heig 


n 


7 
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of the Hoof, and a=0 betauſe the Area at the 
ſeſſer Baſe of the Hoof is equal o, but this Theo- 
tem does not hold in Conical Hoofs, betauſe 
D+d 7257 | | 1374 £1: Drift GT 
D: x: is not equal m or the Area in the 


Middle: And therefore Mr. WAA D in big, 
Mathematical Guide expteſſeth this Thebrem 62. 
hus, for Conical Hoofs, :DD+*Dd+D-4: x1 4 
qual the Solidity of the greatef Hoof Theo.'63, 
% D,: x+1p equal the Solidity of the" 
ſer Hoof Theorem 64. D = © diameter of tHe” 
gester Baſe, and d = diameter of the leſſer Baſe 
hich Theorms 'are pretty near good, tho' not 

uite ſo exact as Theorems 23 and 24. 

[ ſhall go no farther to prove this UN IVERSA 
[heorem 58, by the property. of the Fighre, Hes 

n Pratice you can meet with no Figure to Mea- 
re, but you may take as many demenſions as 
du pleaſe; and ſo find the Content thereof by the 
tegoing TABLES of Ordinates and Areas, or 
dees and Solidities. hrs 

By the foregoing Tables of Ordinates and Areas 

e may alſo find the ſurface Convex of any Solid; 
or, let d equal the Perimeter of the leſſer Baſe, 

| equal the Perimeter of the greater Baſe, and 
qual the: ant Length of any Pyramidic, or 
ical Fruſtum, or any Priſmoid Cilinderoid, 
7 Then DA, therefore by Table 2, 


” 
© 


17 will become :D44: x21, Theorem 65, for 


Curve ſuperficies of any ſuch Soli. 
e LI Again, 


258 . A GENERAL Tuxokzut 


Aga n, ſuppoſe you meet with a Solid whoſo 

roperty you do not know, yet judge it to be 

property like a Parabolic Conoid, and you are 
to find its Curve ſuperficies, 


1 Take 3,4, 5 Oc. Girths as you think fit 


equally Gittage from each other, uppoſe 4; call 
the ſum of the two, outermoſt A, and the ſum 
of the next two call B, and / the length of the 
Curve between the two outermoſt Girths : Then 
per Table 4th, we have A+ 1 for the Curve 
Surface required. 


PROBLEM CLAX. 


Having given the three Sides b, c, * d, of a 
Plane Triangle ABC, to find i Its Area (a) with 
vut the he Perpendicular CD. 


ee 5g 
i | dd=cc CE 
Per 4. Axionti d id : Ale: 2M: 1 r AD-DB 


of plane ge "Re Tu Ou | 
Trigonometry a 2 _ . AD 
II.. FVhrdFecc]* 
per mY 243 dd — = D 


4 * ain! [2] :20"di+2þ" er 47 5 4 
E uhich is = the 8 
rent: b-c+d 844% b4c4-d 

- x x 
2 F 


PROBLEM CLXXI. 


Given the three Angles A, B, and © of any 
Spherical Triangle A BC, to \findries Area. A 


of 


Theo. 66. 


There are 8 ways to do this, but tha 


which plaineſt is the following one: And 
firſt Note, 


If the Meridian Circle ARD. be moy'd equally 

wund the Globe, upon the Poles A and D, it 
will deſeri be equal ſpaces iu equal Times, and 

therefore thoſe ſpaces muſt be as tae Angles at 

the Poles; that i Lis, putting D equal the Axis of 
the Sphere, and p=3,1416.we have pDD equal 

the Surface of the whole Sphere (Theo. 55) 
Hence 360%: pDD : : CLA or . D: ſpace A BD. 

put G=aABG which | is alſo 8 2 


{ 


” * 


— — 
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c QD, 


2 becauſe the Sides and ages in ABC ax 
active 15 "OF to thoſe in EFD, R equal ſpa 
ED, and 8⸗= =A CEP 5 Then by th 

fore oin 8 


{ 


ar 


Note, |! FAY 2 /DD : A: GR j 

g 80 DD ;: B: 638 
„80: -pDD': S: G+T=H4T 
' 1++2++3 Beo: 79DD : 17A D 3018 
IEEE 75 6 | 


tho : DD : + A4BJC-180- 30 
480 JT —180 tp 
GAR S$+T'=Z DD wh 
3011 18 bb 
6200 A. B C180 : 2pDD : 2 

:#DD i G by quagrupling 
antecedent Terms; Hence we have. 
{ A+B+C-180 * 

G2 — — — — Fluren 67.1 


. $4 1 3 * g 720 bY by TY * 
13 | ö Nou 
aj 


for - MEASURING 26 
Now becauſe all Polygons may be re duc d int 
Triangles ; Let 5 equal the Sum, aud u asl 


the number of Angles of any ſpherical Polygon, 


of what ordinate or inordinate Fi igure ſoever 


360 ＋⁸ - 180m 
(viz.) J— — * DD Theor em 68. 
| 720 
PROBLEM CIXXI. 
Reauired the neareſt Ratio in Integer Terms, of 


1 10 3,141 5926535898 viz. of rhe Ratio of the 
Diameter of a Circle to its Ciroumference. 


Ito 3 is too little by o, 141590. and 1 to 4 


4 follows, 


111 ; 4, 8584073464102 + 
121377141 CEE — 1 6 
. f 


4 
= 


3] 141 59 Oc. 88840 c. (6 
2x6 | 4]0;184-,8495559215388 
41 | 817: : 22—00885 142487 14 
Ap 
7 
8 


3 2d. 
pod 8 Sec.), 14 159. 5-1 
71105: 330—,1327713730710 | 
= 106: 333.0088 12805188 
1 3d. C. 

9 008821076 „8510.1. 

{1 K. Tsſtoft rz: 355 000030144356 b. 0. | 

. 1 3 — nnnrrnnd mn 4t 

11] 000030119. ),00882189(2924 
10x292 [12132996 : 103660—,0088021 509592 
1248 [13133102 : 103993, 000191295896 
ſe 5th, Oe. E Ye, IE F rom 


RE 
142 


it be, we ſhall have this 'Theorem tor its Area, 


The neareſt whoſe numbers in the leaſt Terms 
mſwering this Ratio, or 1 to 3, and I to 4, but 


too much by o, & 5840 Te. Therefore worg | 
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From hence it appears that the Ratio of a Circle's 
diameter to its circumference can never be ex. 
_ abtly expreſs'd in whole Numbers: And that 
the neareſt Ratio's in whole Numbers are, 1 to 
4z or nearer as I to 3, 


Or nearer, as 7 to 22, Archimedes' 5 Ratio, 
Or nearer, as 106 to 333, 
Or nearer, as 113 to 355, Metius's Proportion, 


Qc nearex, as 33 102 to 103993, &c. 


Norx, The FiaRion in the ſecond Se * 
ncarer the truth than thoſe in the Giſt Step, 
the ſaid ſecond Step is call'd the firſt Caſe, 
(viz.) the firſt 3 increment; and 
ſo the Eraction in the firſt Step is divided 
by that in the ſecond Step, and then work- 
ing as the Steps directs you have the ſecond 
Caſe in the fitth Ste Then divide the 
F raction of the firſt 82 by the Fraction 
of the ſecond Caſe Sc. and you'll have the 
third Caſe in the 8th Step; then divide the 

Fraction of the ſecond Caſe by the Fraction 
of the third Caſe c. ſtill dividing no longer 
than'the Quotient is whole Ben be 
the foregoing work. 


| This Px os. I have put 2 ebab my . 
may want-reaſon for nothing that I make uſe of in 
the next Parr, ſee more of this in Mr. Ronay ne's 


2 from C * 74.4 3. 5 
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How to Compute LoGcarITHMS, 


PROBLE M CLXXIIL 

58880 IN CE the conſtruction of the Sliding- 

8 8 Rule depends on a Table of Logarithms 

S8 and ſuch Tables being very common, 

O99 I preſume it will be as well taken if I 

new the nature and conſtruction of Logarithms, 

35 to give a Table thereof ich would take up 

ſo — room, that I might omit ſomething more 

material. | 
To make this Problem plain it will be neceſſary 
to premiſe theſe Definitions. 

I. That the ſum of the Lopatithms of any two 
Numbers is equal to the Log. of the Product 
of theſe two Numbers 

II. The difference between the Logarithms of any 
two Numbers is equal tothe Logarithm of the 
Quotient of one Number divided by the other. 

III, If the Log. of any any Number be divided 

by the Index of any Root the Quotient will 

be the Log. of that Root. _ 5 

IV. That is, what natural Numbers does by 

Multiplication, Diviſion and Extraction of Roots 

Logarithms performs the ſame by Addition Sub- 

traction 'and Diviſion, ren Yb] 


LE M- 
1 4 - . 


/ 


GBGE 


2. ite | n=2=HHe | n—t 


„ Fo co MPUTE 
L E , A. 


If from each of the indefinite Roots tuo Num. 
bers an Unit be taken, the ſum of the tuo Re. 
mainders, will be equal the to the Product of the 
{id two indefinite Roots leſſen d by 1; or which 
is the ſame in effect, if from the indefinite Root 
of any Number you ſubtract I, I fay the doubie 
. of he remainder will be equal to the ſquare of the 
faid indefinite Root minus one: That is if ta. 
repreſent any finite Number, and 7 an indefinite 

— 1 
Number, then we are to prove that 14e n-ex2 
I 
is equal to 1+? | © x 14+e | n—t1, That i is, that 


I — 2 


— — 13 


Firſt "AY Evolution we bl 


have J]r2:1þe | — A2 — ef- Xx 1 
. n nin 
[| So pM 2 . 
ll e, He. 
| 8 KV 7-511 
— x 
_—_ | —=I—e$—=x3—=T 
ll ie, bb bs 4» 
; 1 : 7 | ; 
| | 3 e- 
| f 


3 N 


N 14> 


reer 4 
1—2 32: e ee 
Br | lib: n n [£5e. 
1 2 "© 2 2, 


2—I 41e F ee. 


| n n LE] 
| 1 


91 9 14. 1 2 3 
3 or 4 |5 eee eee &c. 
"18. @. <2. \8_- 8.3. 
„„ 2 3 ä 
Reduced 6-—e= —t64+—eet— — eece c. 
e 


Nanu A 1 $1 Hades 
org {8 Xn eee Cc. 
W v1) B40 


Haas the ſeries in he third and fourth ſteps 

ure exactly the ſame as was tobe'prov'd, but be- 

cuſe * Ba ſuppoſed indefinetiy great, it is ma: 

felt — oa 3 be indefinetly mall und ſo — be 
7 

ing added to or taken from any number can 

make no. ſenſible alteration, and therefore may 


_— 


* eee gf 21 3 


which 8 ede bes in 4 as Oh. : 


[ 
_ 
45; «1 : Jy 


LOGARTTHMS 2G 


be omitted in the Faftors —— = 25 — 2 Cc. 
ind then the Series will be as in F< 0 Step | 


N AF 
Mu wth Wn 
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CoRoLary J. | n 


5 q * 5 8 * * 


0 beute it appears chat if [ be taken from 
* 


z 9 
7 — 6 


eln FRE * 
the indefinite root of 1 T any number the 
R 
e 75 ze Oh eee +7 Ce. 
f 11 
would be the Logarthm of 7 Te wete it not in- 
e 
definitely ſhall (viz. multiply by 19 but if we 
, n 
. * — — + (are x 10000 8 is fn 


of 4 


© 43a4/7 


we ſhall he fend Ml 4 e. ge. 363 +30 E 
for the ee n 


+4 ©Y * . 


-KOROLORY.IL, 


, 44 -Riakier evident" that 1 may be 15 
many forrs of Logitithms as n can be ſuppoſe 
different indefinite numbers, thus if n = 1000 
Oe. then Quill be = 1 aud the above ſeries 
Will become ee te er ge . 
which ſeries is the very ſame with that mention- 
ed in Example I. Prob. 169, and is the Hyper- 
bole 8 1 1 4 again if n= 15 
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then will be =O, 434291 and then Q %e 4 
Lee 2 eee E is the. tabular Logarithm, 
of 14% Roy 
Bur this Series tho? it be the moſt natural yet 
it converges ſo ſlowly, that it is of little uſe in 
the conſtruction of Logarithms, and therefore to 
find a Series that Will converge. fwifter; „ us 


„r 
3 —— to denote. the Number whoſe log. 


= 


| cout, L Then by — ring F 
| I 1 | 
| I -k += ane — 1 2 2509 1. 22. 
n —I=— — = L=I-e 1- — — as you, 


5 

lid 1-te un, de) 6 taking the 17 r 
1 

f 1—e | „ and ſabtracting 1 therefrom, you 

ill have N = e+36e+5 #4 bete Oe. 


he Log. of = to hich add Q *: PRO 284 
Ie RB * . | 
ei: 674-2" c. the Log. of 14. and you'll 
aye Dare +36 A re Cc, fot the 
Ie | 
af —x146 EL that is, 2Q: xe 
4x8 noted) © 2101 4 A 
Ty «Le +£ 74 145 che. is W m-of / 
1e 


And thus you have three ſeries (vic); one 
n 


a 


e 
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for bing Log, of ige, one Not the 1 ho ET 


| 1— 
(eee Tviſier) and one for the Logarithm of 
14e 

— which converges. ſwifteſt of all, and! is the 
1. 

Series 1 1 ball uſe i in. "the following ' Operations 
altho? bebe this method you may fin ſeries at Plez- 
ſure. rs 

8 e ExxurIE I. 


e the « Logr thm of any Number, x 


Ie 
Becauſe — "denotes. the 2 ven number 
DOT iet 
i= Te 1 + 
therefpre muſt be Ges! N, and if— 
12e ; 1 
N- 1 | 
Nez then e = which being fubſingted in 
27 : NT 3 
the Jaſt ſeries inſtead of e we ſhall hay the 
Legarithm of N required: 
wp „E AA M FEE II. IN 
170 1:45 ir 20.1 Þ; » 
| mw the Logarithm of the F rack * 
KT toil « — 1 4 N \ * 7 . e |; 
bs before we muſt put EL. owl 


Ten AFECLAAT! * . D * Ie 


"2, We 


— 


* 


74 6 | 4 5 4 
„ * % * - 1 . 4 
4 7 . 8 * ung 7 * * 11 N A. 4 8 4 * *% + 0 * 7 N then 
w# « + ? « % 4 — „ w — 4 * * s 334 * + +4 L14 1 80 
* . =” 
» 9 . 
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1 | Jon NE | N-D 3 : ; 
then we will find "i —- — which Write in the 
Hy" ae . N+D a | 8 ys 34 | | : 
laſt RICE, En of e and you'll have the Lo- 
parithm of 6 eee 2 Cp ho 


«a. 
1 
— 


What it the Hyporbolical er Nepers Lagaritim 
of 2 that is N = 4. e J 
4 4 — 3% 39+ ©5000 END URNTOQNG 
If N = 2 then 2 = ſo we ſhall have 
35.0 W0Þ Þ& = 1s * 
2121.7 4333333333333. 


e. , 0123450799 fa . | 

"= ,009082304g268 — | w 
= ,000065321C53 
=',00000564 5029 ++: 

. =,000000513I85 — 

e. = 000000048248 

e.“ = 000000004646 

: 6.77 = 000000000456 — 

7 = ,000000000045 + | 


* = ,000000000005 — 


* 


« 


\ 


[| 


wt H&E aje ni wic 
4 


> 346573590380 = e ++! e." Cc. 
2 2 multiply for 2 Q 2 2 
„693147180 rf = ce+3 e Sc, 


place, and by the common ſeries, wou d require 
a multitude of terms, ſee this Logarithm found 
otherwiſe” in Example 1. Problem 169. 

44 5 go nnn ” 


* 1 


% 


. . bd 
- * 1 „ © . . 
Again, 
| | 


For the Nepers. Logatithm of 2 true to the laſh _ 


4 
o 


* 
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y Han, let it be required to find. the Tabular 
riggs Log. of 2. 

I. If inſtead of multiplying 4349573590280 
by 2 Q = 2, you'multiply'ir 20 =5,8 685889 
80 26 (Q being 043429 J. ſee Corollary a) 
kh, have the Brigean, or tabular Loparithm 
of 2, but this method being tedious, it will be 
better to find the". Tabular Lg irie by the 

1 0 e. 
foregoing 1 * R: * + — 
Kt: 
4 — Oc. (R being = = 2 Q= 018685886 2 


A ̃ „— oo CS. SI I - #> — 


Be! | 
Thus e being before. found = 4 we hall have. 


0,8685889 _ | | 
Re- 1 2895296 * 
Re 3, 58685589 
. 
gr ©! | nds i 
R e 5, o,868 5889 
— — 0007 149 42 
5 art: 
Re 7, © 8685889 
ä —— 2 0000568, = 
7 15308 
Reg, © 9 
— ag — = 0999049 +: 
9 177147 Ning es Fe 
Rev | 086858! 9, 
""——_” 1 194861 17 Dir 


, 9 7 7 
the Tag t of OY 1 7 An 


' 


L. OGARITHMS. 271 
And thus having found the Logarithm of 2 you 


have alſo the Log. of 4, 8, 16, Cc. for the Log. 
of 2 added to the Log. of 2, gives the Log. of 
4, the Log. of 2 + Log. of 4 gives Log. of & &c. 
And by the above Series the Logarithms of the 
other Prime Numbers 3, 7, 11, 13, 17, He. may 
be found But as we go to higher Numbers the 
Series will conyerge flower, and therefore it 
will be more expeditious to find the Logarithms 
of large Numbers by help of the Logarithms of 
ſmall Numbers already found: Thus,, 


Progreſſion; ue all 


SI | 
1*½ ,3Jac=b*—I | 4 
3-41 AI = bb. üb 


ac ac bet” 
©: 8c art. N 


Put GN, and ac D, then 
a & r ener of oo D 
N-D Ii a 


D 
cc. which put 5s. 


42011 


FFW ac 

from 8 Log. b=Z1o 3 log c- = $, and log a= 

Log. blog -, allo, Log. c=2 log b—log 4—5. 
5 "i Required 


N21 IS L ; ' ; 
Let a, b and c, denote 3 Numbers in Arithmerical 


haves lr che conan dif; being Unity 


4—4C Gl =——thitis, 2.Log Log. a 


WO Ye. Ip vi 
per 5 |8 2 log. blog 4— lag. 0, or lag | 


| 
| 
| 
| 
| 
T 
| 
| 
| - 
| 
: 
| 
4 


| 
| 
0 
* 
1 
| 
| 


them you may have the Logarithems of 8 and 


'b=8 and cg and per dth, Step Log. 7 = 2 L 
N 8706 9 —S. wg in order to find S we ha 


er Step Ich. e 
fore 2 


Re + — k 1. de. equal: wy tab 


lar Log, of 


* 
1 N 
— * „ > 3 : * * 7 1 * *# 7? / at the 1 . : «+ — * % } * N 
4 14 * " 1 | — * | * * 4 
* * 1 > 6 k . * * 
* Ns b 
\y "4 Nen: B l et 0 
: * 0 3 1 - 5 Fs. ; * 7 * ? . ; 
7 * , . . 
« 4 . —_— ” a 
* £ 5 ' £3 «© = 
- 8 ” 
N x 1 %J 
1 4 


2 7 COMPUTE: 


Required th 7 abular Logorithm of 7. 
Having found the Logarithin of 2 and 3, fro 


(vux.) three times the Log. of 2 is the Log: of 
and 3 times Log, 3 Log. 9 Hence have 4 


* ne 
- = —— and the 
240 127 


Re z Much Rey 


3 2 1 
ac 64 
(vie ) __ E 4 er fp 


B& + 
_ 868588963 
Re = ——— ehe 
3 14 1 . 
— cent. 
61 6145149 a 
Res 868588963 — — 
— — Seo %n% | 
5 9786 8 — 1 
L. e 00683942 4 = 
a fi 


| duke Login 0 — 2 gol £ | 


+ * 
| F 


— 


. y hy ' . % ' | F = - 4 


be tabular Log. of 7, which ſee is fag ry 

1 by 2 terms of the ſeri inks 955 * out the 
g. of the fraction $4, But if Le lite bo Aer. nubibers 

4 fewer terms of the ſeries will ſerve, thus if the Loga- 


Ams of 2, 3, a be 
The Logarithms Is 56 and 19 may be kriow from whente 
. of 7. Log. 49) may hound, for put a=48 
þ= 49 Ce. & $6 thee, = we 4 3887 ahd Ne egal 


55 = roof GL 6 thn fr ub 5e, 
* 


log. 19+ Log, 43 5, Log. $8+Loþ.048 
pig = ib hour = 2 
P? 7 7e 
88 the 42 * 5 as Fade oat rikes ih .obly the: 
int term of the ſeries; cad would bold true to a place ou . 
5 if 2 numied;: and greater the numbers are the Bog by? 


— Places of figures, . 
ni be readily made; 


PRO; B LAM a 
bh Legg N rigs gran: find ing. ee 


* revert Uk Ein 2 4 e &c. 
od Id cbt! 1. 


tle of & 1 or 


ber, 5 n 
king oqu ary indefink 


Py If 1 — 181 10 79115 
1 ante et 


8 A Fo 
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1 MAD 2 90 Hit 
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l 2 Lo , 8 — — 3 2 5,5 | 
G e 


—- 


* ents ſeries, will ſtill be truer ta more: 


Ae e 


F 1 16 5 N 9115 K Hed 211 Of LT :+ 


oO 
4 - 
> - 
- — — —— 
- P"— — 3” — ———— 
yy FI 
* 


x 

- 
: 
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neithei br ſenſibly incte 


©. 

| { FO: — EF 2 „N - PER, Pu | 

Thats, Ber a i 
57 91 7 ene 

1 2817121 | BY 


$0.4 71 1015 


py | a 
FL» N -I Lo nc" F—2 13 


FI 3 3 f N 7 Xe 

Nb JU it bel ena 277 

4 * l. er 72 1 

1-85 arbor LE T= 
N .2rr _ 67 Nee 

q o 376 „LI. LXI. PE LLL 7 
pe Lo. LCN. Sl 233 2,34 e 


equal the number required. 

In this work r bein ſu poſed indefinitely. great, it can 
or diminiſhed, and therefore the 
numbers = 1 — 2— 3 Cc. in che third ep may be left our 
from whence we get the fourth»ſtep by which i it appears that 
and its powers vaniſhes ſo. we get the ſeries in the fifth 
ſep :which are . L. N =_ 1 
Logarithm of I u. | | 


7 N 0˙³ N M- 4 N 


| | wet Conick "being ? de ty vd wn 


\ Dex3x1 TIONS, 


* Jag eUE "(made by Oy x 
c by 1 thra' the vertex U, and 

center of its baſe den the cone into two e- 
qual parts or fectidns tHe plane of each ſec ion 


wh be an Iſcoſcles Triangle. "We 

Ir lit be cut any re by! a plane OB. 
Lal to its baſe E F the Pee of that * 
will be a circle. 1 
K * | 5 ; "3 1 


* 


6% 


8 5 


4 % 
4] 5 „ xo) "Reis 


PROBLEMS! ) ' OF 


* A ö 
5 A. | 3. 


3. If it be cut by a plane TS 7 L 0 fone: 


the extremity of the baſe to the oppoſite ſide, UF 
the er of that ſection will he an elli pſis whoſe 
tranſverſe diameter is, 18, bab, 3BA B ordi- 
ngtes at. rightangles to the. Abe 8 8 a 1 SB 
«Te and TB. 
"LORE +: 2m. hy? N 5 


4. Tf he TIER 0e 8 8 x hi 30 be patalier 
to the ſide CE of the cone: the plane of this. 
ſection is a common Parabola whoſe . is Fore 2 


nd 4b, 49 beben at, iht apgles to the 


Tila g. n 
5. If the cattig lane SA- (fig. 2,) 
how ſo that the ivg pl SA being 


ben an 


produced wilt. 
meet the other. ſide K U of. the cone 1 


* 


2d 75 44 


— — 


iz 

2 — 
— is 
5 
—— . 


I. 7 —— 


2 _— 
———— - - 
- 


— — — — 
1 
= 


—— — — * = x 


118 — — H: 2 — — — — — — — by 
- 
. 
= 


— 


| called conic : tions: f 


draun (within a circle, it will be BA & BA = 


. 


75 IDEAL RT: 1 K 
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n T. the plane of this ſection is fy rbola 
whoſe tranſverſe diameter is TS and , bahb 
ordtnates rightly apply'd (viz.) at right angles to 
the Abſciſla's 8 A and 8a, theſe three laſt (eit 
the ellipſis Parabola and "9072200 are ' properly 


L E MM4 
If two right | lines as BB and EP be an hoy 


EAFA, but BA = BA therefore Ci BA = EA 
* FA, this is ſufficiently prov'd before and is 


gas the s of thecirele, ey 1 fie t and 


„ it will 10 Xt, 0 SAY? 


Z, les 
1 78 an, TOA oe n 
12. A hl AE ſor the rings 
| TaC and TAE are alike j 'T bf . 
r Xx 2 \[3]SaxTa: NX : SATA AP 
XAE; ap 
er Lemma OBA = AF A 
c 18 ba=aD 285 
3, 4, $5 9 8 :SAX TA: OBA 
. i, en property of the cl. 
| 


| Bat [1 CHD you bee Ea v 2) then 

. 4 rp Ex (K. 3 
[I's = r and the 675 ſtep will become, 
9 ©: AT arr e 2, 


* . 115 
* a= 8 wh £2 Ahe Seh de 


So IS e es 


5 790 Skit 5 3; of 
i 2 WAGE — = JAE S113 1GES% 93 1 FL 112 01 
<8 D* 21 5014 900 5155 1 v 7 2 ¹ 15 151.0 2H. 


Ld 
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2 10 ga. 
5 e. 40 . 2, : TIT © : 246 
i oF ee; =) the e of the ys, 
1124e + ee='y, the equation 44 


f 3 the Hypeybo 


19} = —> WE: ve, "ſhall havg (a being 
= the J thanſrerſe and c = the conju- 


gate of che : cllipſi and e 
Ke 92 A= 
uation of. che. cllphe; i 
7 44 X = RAE 
lagi of the 1 8 | 
It 2 f ethatis % „ he equation 
1 the Parabola. * 


By this equation of the parabola, i Prob. 15, projected 
being equal any abſciſſa at pleaſure, y will be a ſemi-or- 
nate thereto i 74 all theſe. three ſeQiogs or curves, from | 
kicke properties of the conic ſections, might be dedue d ma- 
more for theſe are the foundation of all the reſt; but 10 
kele have ſcry'd my turn in foregoing Problems, 1 Vans 8 
kedleſs to add any more, re the ent one for de- 


mining the Focus Ce. . : . 


PROBLEM XXVII. | 
Propert L Sefti to TRI 155 
n of, apy Gapick and F. 9 4 : 8 
DEFINITION. 


I we ſuppoſe ap rdinate = . S 
L the Parameter xa which el ego ordinates are re- 


Rf = i the tre ſt ſep eee 


A 


2-8 CONICK Srertioxs. 
that int in the axis or diameter cut by this ordinate 9 iq 
the Focus, of which there is one in the Parabola 

and , and two in the ellipfis, called its two Cen- 
ters which are the two points where the ends of the thread i 
faſtened when the on is deſcribed, ſee the Prob. for 
making an elliphs, to Find the diſtance of the Focus from 
the vertex 8, of the Parabola fg. 3, put 4 þ = = then by 
the equation pe = yy of the parabola, by = 4 þþ then 
fore e =x þ then laſtiy for the = is and Hyperbol,, 
ſmce the equation of theſe two curves differ only in the ſigu 
— and + that is in the ellipſis it is a — e, and in the Hy 
perbola a + e thele two equations may both be ef 


at once by the ſigh ; put 2 = 44 — 6 = that part of the 
axis betueen the Fame or middle of the axis, ad. any or- 


an then ae + ee will become 3 4 4a + 2 z and then 


Þ 
In 4 44 S xZ = another . of the, ellipfs 
nnd Hyperbola, ſuppoſe * = 4 þ as in the Paraboly 


P 
chen the laſt . NN will become — : "Ha + 2x * 


77 * aa + 22 = 4 5 Reefs 7144 + 170 
2 he dillance between the Focus and center of the Hy- 


C 


perbola and ellpſn, and writing —— the value of þ inſtead 
of pit. will bez=z hoe —4cci the Ellipi and 2 = 


eee eee 
PROBLEM CLXXIK. 


4 Cone UEF, * 7 cut by any Plane A, into 40 teug un- 
cual Paris AS and Aer. to find on my 
art. 


pa 
lat to 9. the Ai Wee, 


as 4 Pe 4 fv 4: 5 my * 6 
0 + 40 222 — 2 
* 


5 —_— 


d ben 2-7 ſinultar Triangles, 
ue g xj Ve: Uſ tt bet; 

or Ea Ver Uf tt Var Ug,: 

= i=2 b: U: e Sc. N. 
by * Which lines 4b, if | 
T E A. &c. are verſed fines ' 
a, of ſegments and bears the 


ng! ſame'proportion to the ax> 

J 1 U that the radius ab 
0 c4 EQ Gr, do; 
ic Hence it is evident, 
＋ * 


that the area of the ſeg- 
ment EBA BOC, being 
multiplied by a third part 
ol the axis UQ will give 
3 the ſolidity of the Pact 
| E UA, produce 8 A the 
— _ axis of the plane upon 
r Which let fall the perpen - 
ficular UP; than Acer the ſame mafner it may be proved 
at the ſolidity of the part U As will be equal the area of the 
ting plane ss multiply'd by +UP, which two ſo- 


which ken from the whole cone leaves the other portion. ASP 
8 required, 6 RSS FS <r d 

y this Problem may the ſolidity bf any Parabolic Hyper- 
lic, Sc. hoofs be = ry as of the elliptical hooks, N 
q 23 and 22, but if ſuch hodfs be met with in practice before 
poſt as ſoon by Prob. 169 find their ſolidities for which reaſon 
decline the extent of {his Problem. 


: PROBIT EM CLX 

Aly ſtreight Sided Tun egc. given, to ind its 
©. Content at am giren Heri c. 
ler aa be equal the Area at the Bottom in Gallons,” and c 


bh | the Area in Gallons at the Depth 4: Now if any num- 
of Arcavbe taken equally an 


85 
1 


= - 
| go £4 pins PV 


' 


dies 6d FOperher give the ſolidity of the part U BAS 


jos cap determine what kind of hoofs they are you may al- 


ry 286" þ 


* - 
- = 
» 4 
2 gm — — 
— r C 


o 4 
— —— S— —ũ—— PRA 
y — — 


n 
1 

— - 

_ 


——— 
— 
—— 


andthet, the Sgüafe Roots of thoſe Areas will be in Aicha 


the Bottom of the Veſſel in Ale Gallons, e equal the differen 


© the Product: Then.to-the. bottom 
Jof the Square of the difference ant 500 
At ene. Inch deep; alſo, the hortom, fea 
| ee d wore nate ofthe { 828 


5 * find "PR contigudus Contents, you FE by tu 
— 


. you add the firſt and Multiply that.Sum by the 
Inches longing he regard _ the Produc 


280 CONTCK my OY 


tical Progreſſion whoſe common diſſerence call e; then a | 
=cc, or a+e ge, and a+2e= the Square Root of the Area af 
2d. Deep, a+3:= = the Square Root at the ** at zd. Deep 
Sc. Allo 4 L= the Square Root of the Axel at Ad. Def 

Se. Now by writing aa for A: ape | ? rc) for a, 1 21 
2 e {I 4˙ in Theorem 58, it will Become: 6aa4bae 


+ Gee: ASHE Fri the Solidity at d Deep 


Hen if for e we write 27, ze, ge, Cc. and for d, ad, 3, # 
Ec. the laſt expreſſion will become, | 


28 aa42ne+ 4 ces: X24; —_ — ö 77 
4 Let ce: X44 G take de 
4” 4 4ae +25 ee had At --c 1 


So that if 4 be equal one lch, 2 Arti at 


between his bottom Area and an Area taken at one Inch det 
(the Veſſel ſtanding upon the leſſer Baſe) Multiply the Square 
Rot. of the bottom Area; by the ſaid difference and call that 
dh Product a 

de the Conte 
ed to twice the 


ference and doubled gives the Area at 2 Inches Deep. 

the ſum of the bottom Area; 3; times the Product wy or 
times the Square of the, difference doubled, gives the Solidiy 
at 3 Inches deep Ge,, By this Method any ſuch Veſſel as men 
tioned in Theorem 58, i readily and mlly | be Inch'd, half 
Inch Cre. en take d 1 Inth or * 


wm Grid 


the reſt, (viz. Divide each of che three con 
by their reſpective dry Inches and take the And Ow Quo- 
Wu bund the hint Quotient; then if 6 3 times the temaiddet 


wa 


OTE. WE 0. 
1 7. BND of the Filer ru. 9 


/ 


wk 25 # 


Na, r. Ms} 6, r: 


BL, r. FRE. N. 191, 1. 15, f. A, r. Hl. 


7.206, J, 22, f. X 2, f. + 2. p- 215, I. 6, r. F 


9 A, r. KA A; L 16, Heer +» r. + . 
, f. B, x. 29, J. 4. f. 0,795, r. 09 


235, lep 7, 6 Jb. J 


3, . Theorem -48 48. r. 


p- 240. 


2 208 86 


1 9 70 1 1, * 


p =; r. 209%. 246, 1, f. MQ, r. M when / W. 
1 2 „r dete e. Rep 3. Pr. n 


Se. 8 f 
Bark. 3 * 1 . 


. 87, I. . 


» 
= % 
, 


. WU or FM, r, WL or FT. p. 103, J. f 
| 7, f. DAE r. DC. N 1. 10, f. aebdr. a#BD. p. ine 
1.4. 6, „* ky hy Wh 112, 1. 8. *. Ee f. No 
p 114, Wis I. laſt, k. za r. "Az, p. 11. 
4 e r. A Q wraw 20; 1. 9% r. HDE 


f. E. r. B. p. 200; 1; 12. f. 1H, r. TH; n * 
7. c. TI I. 3, 6, 1 f. B. r. R. þ, 202; 1.6 f AG, a. 5 


p. 216, 


| 3, which call 8, blot it out. p. 218, I. 13, f. 143m 
| „I- zun. p · 231, J. 16, f. Zac r. 24e, P · 222, l. 19. 8 


e ER, r. R.. p. 224, |. 11; f. A, Al. 13, 

. 77 3 N 
BP, r. RP 5 18 . P- 231, J. 17. 3 | 
ep 3. f. 74, r. aa; p. 236, ſtey 


f. 4, r. 4 43, l. 8 5. 7. 5. p- 240, ſtep 7, 
4 0 KL Ne 1. to, f. ＋ un, x 


b 243. 
ſtep 4, f. 


= 0. 


þ 228, I. 12, r. 10 8 40, 15 129, l. 72057 f. BP, r. 

* 132, J. 15%. Be, . be. p. 133, I. 3, f. EB, r. E5; 
425 f. LP t. C. N 14, I. 2, f. a, 7. J; l. "13; F. 5 . 
* p- 153, r. aBL. P · 156, 1. Wr . 

l 4; f. D, r. B. p. T 81, J. 15, f. PB, 1. 8B; 

bo AE, r 405 nn r ASB. 3 5 af, 


— 


„ "34 


les N 
| | | p. 259, ſtep 4, f. 45, r. VJ. p. 264, I: 3, f. wo t. of 1 

1 I. 12, f. ue, r. 4—1. P. 265, ſtep 3, f. 1—2, r. 1-4 
ſtep 4, f. 2—1, 7. 2-1, p. 266, I. 5, Z- dele. p. 20), 


11, f. 14% r. 1—e; l. 18, f. r. mh. p. 271 1 
be + N SEU I. p. 272, I, 43 f. 3 times, 2 n 91 


I. 24. f. *, r. 4. 1, l. 25, f. 1 1. p. 2, 


6 and 7, SB and TB, r. SA and TA; I. 10, f. ſet, r. 5A. 
p- 276, I. 10, f. EAFA, r. EAx FA. p. . 278, I. 14, 42 
r. T4 ; l. 19, f. xz, r. 22 ;. I. 19, f. zx, r. 22; |, 20 
f. +, r. . p. 279, I. 15, f. EBABC, r. EBAB. p. 280 
I. 4, f. a4+e=e, r. a+e=c. In Prob. 144, for Welt, r; 
Eaſt; and for Eaſt, r. Weſt, Problem 110 mult be read thus 
By a line drawn e in a A ABC, to cutoff 
pt towards the /_ B, that ſhall be = to a given UO, whale 

de is = to @ b,------- The Figures to Problem 138 are thele 
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1131 
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1138 
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05 4639 

035345 | 
056003 

056663. 
057326 

057991 
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059999. 
060672 
061348 
062026 
062707 
063339 
06407 4 
064760 
065449 
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Va. 5. 4. V. 5. 4. 


1411067528 
1421068225 
1431068924 
1441069625 
1451070328 
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148072450 
1491073161 


151074589 
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184109922 
1185 

186 
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the Radius CD take the Square of CZ, the Squ: 
Root of mY. e is * FP Chord. 


FI „ 2 
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| there remain G. 
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To find PR I Nye th any Verſe 
Sine in the S egment of a given Circle. 
| See Page 96, 9, f 


2 » he Half Chord 2 D. 


Nin 
take the Verſtd: fine ZE 


en from the Square ( 


bir 


47. E. 1 


1283 J 
Fx vi | 


" Diameter 15 the Verſed-ſine . ol: Hint the Halp 
brd, 0 
&nidiameter or Radius — f 
Feed -in ſubtract — — „ot 


49. 2 A | 
— f 0 
441 
75 
tquar'd — = | = — 2401 
Mdius Sq Fn ee 2 
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ally, | fo ft a Tristan NuMenR, 
See Rate Page 97 Par U. Or, by this RULE. 


From 9 times the Radis 8 cared, SubtraR 4 times theRagius 
mo the difference of Radius * Verſe «+ hy and 3 times the 
ſad Difference Squar d for a Dividend. Then 4.5 times 
the Radius more 3 times the Difference Hor a Divifor 2 The 
Quotient Multiply d by che Half-chord, gives the Area i in In 
thes, or the . Men with the Diameter. 


| © EXAMPLE. :, | 
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clowns the Diameter of a Circle OE and Chord of 
its " Sepment. DH given, to 15 the Verſed. 
Sine Z E. 


| x en 2 
From the Sa bad tht tare of 
the Chord, the Square et of the „ taken from 
Radius, gives the- Ven [-Sne. . 
2 Mr. 3 
Diameter as above 1, the Chord DH 8: Require 
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Square a 1 Chord — * 0099 
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Thus much 1 thought it to add, inſtead. of long Tab 
ben the Tablet zumberz ure 10 caſily . the Ride 
| may be of good uſe inthe Meere fach 3 Tye. | 
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UNIVERSAL 


MEASURER. 


1. Deſcription, 

and Uſe, of Copgleſhal*s 
SLIDING-RULE,. 

II. Multiplication of Feet and 
Inches : Generally called 
Crols Mulriphieation. 

111. Decimal Arithmetic inade 
Eaſy; with ſeveral New 


IV, Extraction of Roots, with 
an UNIVERSAL Theorem, 
for Extracting any Root out 
of a Simple Power, 

v. Menſuration of Surfaces, 


every Caſe ſpoken particu- 
larly to. | 


CONTAINING, _ 
Conſtruction, N VI. The ſeveral Artificer' s 


Work, with an eaſy Method 

for thoſe that deal much to 

keep a regular Book, c. 
VII. Solid Meaſure ; every 


particular Solid handled a- 
art. 8 | 
we SURVEYING, Plotting | 
and dividi of Land: alſo, 
+ how to Mars of he 
ſame. 


IX. ANGIE as before 
hinted at, in all its Parts. 
X. Queſtions, with Solutions 
at large, which exerciſe the 
Whole Work- ; | 
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S the Deſign and Contents 
of the whole is mention d 
in the Preface to the Firſt 
part, there's leſs occaſion 
for a Preface to this Second Part; 
But as they may be fold together or 
ſeperate, it may not be amiſs to in- 
form the READER, this Part is 
an entire Treatiſe of Practical Menſi- 
ration. 1 N „ W 


Tux former ſhews the Nature, 
Properties and delineation of Figures, 
With the invention of Rules to Mea- 


, * 


fire the ſame. 
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tention and with of the Author. 
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Tui 8 Second Part, 1s : ap lica- 
tion of thoſe Rules to all kin 8 of 
Meaſuring, whether Lineal, Superfi 
cial, or Solid. 


Ir the Firſt Part coſt more pains, 
the latter will afford more pleaſure. 


As no part of Mathematical Learn. 
ing is more generally uſefull than the 
knowledge of Numbers & Meaſuring, 
ſo this Book] is written to render hit 
as caſy as poſſible, and will ſupply 
the place of many Books. 


TIs carefully Read you v Will need 


no other aſſiſtance, which is the in- 


Univer — al Wei rer. 


* 


PART Ak -- 
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SLIDING RuLE. 


Is Rule ccnſiſts of * 
parts vir. two Lines and a 
Slider, one of which Lines, 
number d from the left hand 


again begins at I, and goes 


on 123456789 10 
othe end ofthe Rule, this is what is commonly 


ery lame way in every reſpect. 


The 


Denen and Uſe of the common C 


beginning at one, and end- 
ing at nine about the mid- 
dle of the Rule, where it 


yd Gunter”s Lines, the Slider is number d the 


1 


2 Of the SLIDING RULE, 


The third Line, is of the ſame kind wi 
theſe; but of a double Radius, the diſtance be 
tween 2 and 3.on this Line, is double to the 
. diſtance between 2 and 3 on the Slider, ane 
ſingle Line, Ho. of any other; on ſome Sliding 
Rules this Line is mark'd with D at one end, buy 
if it be not ſo mark'd it is eaſily known, by the 
marks (rirt. Line or 12, for Timber meaſure 
and . G. for Wine Gallons, with A. G. for Ale 
Gallons call'd Gage Point. 

A AN „ 

Thoſe Lines are ſo divided, that if yo 

were to multiply any two number thereupon 
you muſt always extend with a pair of Com 
ſes from 1 to the multiplier, that extent the fam 
way reaches from the multiplicand to the Pre 
duct, ſo that the diſtance between t and 2, added 
to the diſtance between 1 and 3, is equal to the 
diſtance between 1 and 6, for the Product of 
Ae... 


rr . . e 


* 


Nov if to the logarithm of any number, you 
add the log. of any other number, you will have 
the log. of the product cf theſe two numbers, 
that. is the log. of 2 added to the log. of 3, gives 
the log. of 6, Ce. „ 


From whence it appears that this Scale is made 
of a table of logarithms. Thus the log. of! 
being a, of 2 is 301, of 3 is 477, of 4 is 602; 
Therefore from 'a Scale of equal parts take 391, 


| 


/ 


Of the SLIDING: RULE; 3 


477, 602, 699, 778, 845, 703, 954, 1000, reſ- 
pectively, and lay them down on a ſtreight Line, 
ſo have you the numbers 12.34 5678910, 
upon the Sliding Rule, and going on with the 
ame diviſions, you have the number 234 £67 
$9 10, now the diſtance between 1 and 2 being 
commonly divided into 24 parts, therefore fro ni 
the fame Scale of equal parts to the logs of 1 37 
17:1 37 Sc. reſpectively, and lay from 1 to- 
yards 2, ſo have you the diſtance between 1 and 
2 exactly divided, and in the ſame manner is the 
diſtance between the other figures divided, which 
ue commonly into fewer parts, becauſe the di- 


filons are nearer each another. 


The Line D or gage point Line, is divided 
the ame way, only its diſtances or diviſions are 
ny to their reſpective diviſions of the other 

es, 1: 0:8 1 i L * 2. N 
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N 5 f Y \ 6 
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1 Of te SLIDING RULE 


Line be tens, the latter will be hundreds c. that 


| ſtand o, 5 of the diſtance between 2 and 3; allo 


of the 10th. diviſions (if the Rule be fo divided) 
between 2 loths and 3 1oth,. ſo have you 126 


figures-1 and 2, then the firſt of thofe divſons 


/ * 


Cue o- 


$990009050060008005044 
+3334 $4++++4+FFFIF+++4$+++++++++4++4 
©3900 0990002000005 


The Uſe of the SLIDING Rut. x. 
And firſt of Numeration; or to | find any number 


thereupon, 


A HE Ggures 1 2.3 45 Ce. beginnin 
Py — at the left Hand fide of the Rule 
gi + may ſtand. for unites as 1 2 3 Cc. or 
Soc o tens as 10 20.30 Oc. or 100 200 
229" 929” e, and iftheſe be unites, thoſe in 
the following Line ſtands for tens, if the former 


1 — „ TT Mc. — 1 en 


is the figures in the latter Line are always thoſe 
in the former Line multiplied by 10; if you 
would find 25 on the Lines, in this caſe 2 muſt 
ſtand for 20, then 3 will denote 30, ſo 25 will 


_—_— —— —— — — — W $2 You — 3 —— 8 


if you would find 126 here 1 muſt denote 100, 
then 2 wiil ſignifie 200, ſo take 1 for 100, and: 
of the roth. diviſions for 20, and for 6, take 6 


c. that is if there be 10 diviſions between the 


1 15 f 


X A# no LS 


of te SLIDING RULE 9 


js 170, the next 120, the next 13Q c. to the 
foure 2 which ſtands for 200, fo having 120 at 
the ad. diviſion you may ea ly perceive-that 126 
will be fomewhat more than half way between 


und any other number, where Note, 1 that if you 
find 126 on the latter line, at thag like point on 
the former Line you have 12. 6; if you have 
12. 6 on the latter Line; at the like point on the 
former Line you have 1. 26 c. for the latter 


Line being units, the former Line denotes tenths 
Oc. as before. 


Nite, That Line which begins at 1 on the 
left Hand'end of the Rule, and ends at I about 
the middle, I call the Former Line, and the fol- 
ſowing Line, the latter Line; from the foregoing 
deſcription it is eaſy to conceive, that if four 
numbers be proportional, wiz as the firſt is tothe 
ſecond, ſo is the third to the fourth; that if you 
ſe the firſt number on the Slider, to the ſecond 
number on the Rule then againſt the third 


on the Rule, from which we have the followin 


general rules for wukipheacon nn. and the 
ſules of 8 . 


the 2d. and 3d. diviſion, And thus may yoa 


number on the Slider, ſtands the fourth number 


| 
i! 
| 
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— zz 
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CC Wo 
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the. quotient, therefore always ſet the diviſor on 


—_ — r 
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B VL i . 
I — — —— 
2 r —— — 
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wo Ofthe SLIDING RULE, 


is 


RULE I. 
Multiplication on the Sliding Rule. 


As 1 ts to the multiplier, ſo is the multiplicand 
to the product, there fore always ſet: 1 on the Slider 
to the multiplier on the Rule, than againſt the 
multiplicand on the Slider, is the Product on the 
Rule, | | Eng 2 


RULE I. 
Diviſion on the Sliding Rule. 
As the diviſor is to the dividend, ſo is one tg 


the Slider to the dividend,on the Rule, and again 
1 on the Slider your have the quotient on the 
Rule. 


8; 


NLE ns 


Rules of Proportion on the Shiding 
Rule. 


This Rule being ready. laid down rake the 
bela e x : 


wa Aa £7 EXAMPLE 


* 


of te SLIDING RULE. ut 
EXAMPLE I. 
If 1 coft 75. Gd. what will 3 caſt at that rate 9 
Set 1 on the Slider to 7.5 ( becauſe o. g of a 
Shilling is equal to 6d.) onthe Rule, then againſt 


z on the Slider, ſtands 22.55. on the Rule for 
the anſwer. 


EXAMPLE I. 
If 1 coft 7s. 6d. what will 200 coſt at that 
rate ? |; 


In this example ſome difficulty may ariſe to 
beginners for if you find 1 on the former Line 
upon, the Slider, then the latter Line can only 
be tens; and therefore the figure 3 on the ſaid 
latter Line, can be but 30, now in all. ſuch caſes 
when the ſecond or third terms, are ſo big as to 
go off the Lines; divide, the ſaid terms or term 
by 10, 100, 1000, Cc. till they will come on 
the Line; ſo here 300 divided by 100 gives 3.00, 
therefore ſet 1 on the Slideyto 7.5 on the Rule, 
then againſt 3 on the Slider ſtands 22.5 on the 
Rule, which being multi plied by 100, becauſe you 
divided the ſecond or third term by 100, give 
2250s, for the anſwer; „ 


1 


„ RMAMFA6 


* 
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12 Of the SLIDING RUT E. 


# 16 labourers do a piece of work in 8 dus, in 


zd. Notre. That to divide any number by 10, 


_ diviſion and multiplication uſed in theſe two ex- 
amples, may be perform'd in the mind, which 
makes the uſe of this noble Inſtrument, both 


ſufficiently ſhews the uſe of the Slider with Gun- 


mme Slider, with the Gage Point Line, or 
make, 1. ; 


UT . —— 
— — — — — 
: 


- 


—— ſ ORC IE ——— m — — — 2 
— "_— — - - 
4 
* 
* 
” 
— 
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EXAMPLE III. 


what time will 256 labourers do the ſums 
work ? | 


Here 256 divided by roo gives 2,56, but this 
proportion is inverſe, ſo 2,56 mult bethe diviſor 
or firſt term. therefore ſet 2,56 on the Slider to 
8 on the Rule, then againſt 16 on the Slider 
ſtand 50 on the Rule, which 5o muſt be diyi: 
ded by-100, becauſe the firſt term was divided 
by 100, ſo you'll have 0,5 of a day for the 
anſwer, ' Wt 


is but to cutt off one figure (for a Decimal) to- 
wards the right Hand, to divide by 100, is but 
to cut off two figures . and to multiply by 
IO, 100, 1000, Cc. is juſt contrary, ſo that the 


* » h 


Plain and eaſy. 


This with what is faid in ſuperficial meaſure, 


ter's Lines. The 3 following rules , to 


ine 


RULE 


Of te ST.IDING RULE e 
RULE I. Wits 


To work ProB, 41, upon the 
| Sliding Rule: 


That ts to find any fourth number, from three 
given ones, ſuch that as the firſt is to the ſquare of 
the ſecond, fo is the third to the ſquare of the 


fourth, | AY 
EXAMPLE W. 
Let the three given ngmbers be 3, 60, and 7, ſuch 


that as the ſquare of 3 is to the ſquare of 60, 

fois 7 to the fourth number ſought ® 

Set 3 on the Line D to 7 on the Slider, than 
bo being off the Line D divide it by 10, ſo againſt 
6 on the Line D ftands 28 on.the Slider, which 
25 multiplied” by the ſquare of 10, gives 2800 
the number required, for as g : 3600 : :7: 2800. 


RULE V. 


Derween two given numbers, to find a: Geomts 
trical mean Proportional. (as per Piob. 36.) 


e 
between 4 and 9 to find a mean Proportional l? 


= 
= * = 
* 
5 | 


99 _£Þ>1's Y.. Y 


- 


: = 
* 
» 


8 
1 Of tte SLIDING RULE. 


Set the leſſer. number 4 on the Slider to the 
ſaid leſſer number 4 on the Line D, then againſt 
the greater number 9 on the Slider, ſtands the 
mean proportional on the Line D, viz. 6. 


C 
Extraction of the Square Root by the 
Sliding Rule Prob. 37. 


This is the ſame thing as to find à mean pro- 
portional between 1 and the number given to bt 
extracted. 5 


FE xAMα LE VI 
= What is the Square Root of 15129 ? + 


Set 1 on the Slider to 1 on the Line D, then 
15129 goes off the Rule, ſo I divide it by the 
ſquare of 10 or ſquare of 100 EFc. till it come on 
the Rule, ſo 1529, divided by the ſquare of 109 
gives 1.5 120, againſt which on the Slider, ſtands 
1,23 on the Line, D, which being multiplied by 
I0O (becauſe I divided by the ſquare of 100,) 
gives 123 the root required. 


The reaſon of theſe three rules is plain, if ue 
conſider that the Sliding Rule is logarithmical, 
and that the Line D is of a double radius to the 
other Lines &c, Thoſe that would ſee more 
examples in theſe three rules, are deſired to trace 
Folid meaſure and Gauging. | 


8 8 E C. 
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e if 
Multiplication of Feet and Inches. 
a HERE are ſeveral ways of work= 


ing multiplication of feet and inch- 
es, commonly call d croſs multi plica- 
tion, but the eaſieſt for a Learner is 

that in Hawney's Compleat Meaſur- 
er, which is as follows: | 


- 


| 


12 Inches 1 Foot, : 
12 Parts | l Inch, 

12 Seconds make 4 1 Part, 

12 Thirds | 1 Second, 

12 Fourths 1 Third, 


Now if each ſide of a ſquare, be 1 foot or 12 
inches, then its area ( per Theorem 7) will be r 
loot, iz, IX I = 1, or 1 foot multiplied by 12 
inches is equal to 12, which here are called 
inches, becauſe being divided by 12 makes the 
area 1 foot as before, alſo 12 inches multiplied | 
by 12 inches, gives 144 ſquare inches which _ 
divided by 12 gives the abovenamed inches o& 0. 


16 MULTIPICATION & 


| yardsthe right hand, ſee the following Examples, 


— — 
. ——— —ů —— 2 
* 
6 - 


| | 9 is 27 quotes 2 feet and 3 remains, which 3 fl 


From hence we have the following rules ; 
Feet multiplied by Feet give Feet. 


Feet by Inches "Inches. 
Feet by Parts Parts. 
Inches by Inches give 4 Parts. 
Inches by Parts J Seconds. 
Parts by Parts Thirds. 


So that if you begin to multiply parts by fect 
in the firſt row, parts by inches in the ſecond roy, 
and parts by parts in the third row, the firſt 
figure in every row will ſtand a place more to. 


— — — — — — 23 


ExAMPLE I, EXAMPLE II. 
„ in 
Multiply 8 9g 24 10 
PF 
| 26 3 "0066.8. 
4 4.6 m7 6 
—— 222 
„CCC - $83. 6 


— 


. IT EXAMPLE I., 
Multiply 9 inches by 3 feet ſaying, 3 times 


down under inches and carry 2, ſaying 3 times 
is 24 and 2 that] carry makes 26 whach ſet don 
under feet. 9 7A 

| g * f p 1 


FEET and INCHES 17 


2. In the ſecond, multiplier which is 6 Inches, I 
begin thus, 6 times 9 is 54 which is 4 inches 
and 6 parts, (for 54 divided by 12 quotes 4 and 
6 remains,) ſo ſet 6 down under parts and carry 4, 
ſaying 6 times 8 is 48 and 4. that I carry make 
52, which divided by 12 gives 4 feet and 4 inches 
remains which ſet down as you ſee in the operati- 
on, and add to 26 fect and 3 inches, and you'll 
have zo feet 7 inches and 6 parts for the anſwer, 
and the ſecond example is wrought the fame 
way. 


EXAMPLE III. 
Multiply 3 Feet 4 x Inches by 2 Feet 8 2 Inches? 


Becauſe 12 parts is an inch, + an zach will be 
6 parts, and à of an inch 3 parts, ſo this Exam plo 
will ſtand thug, 


. 

3 4 06 

2 8 v3 

619 :00 983 

300 :0 : a 

820: 10: 1:6 
Anſwer 9: 0: 10 : 6 


Here I begin to multiply 6 parts by 2 feed 
and ſo get the firſt row then I begin to multiply 
d parts by 8 inches and ſo get the ſecond 
ow, laſtly multiplying with the 3 fans, to get the 
di row &c, as before, 


*ART II. A But 


13 MULTIPLICATION of 


But if there are more figures in the feet than 
one it will be eaſier to work by aliquot par 
thus, multiply all the feet inches parts fc. in 
the multiplicind by the feet in the multiplier as 
you did before, and then divide the multiplicind 
by ſuch alliquot parts, as you find contain'd in 
the inches parts c. of the multiplier, which 
added together give the anſwer. 

So the tirſt and ſecond Examples ſtands thus, 


EXAMPLE I. 


F. I. 

8 9 

3 
— | 
26 


4 4 6 : of feet 9 inches 


Anſwer * 


9 
2 * 


EXAMPLE II. 


1 
24 19 
9 
198 8 


12 5 =+ 24 feet 10 inches 
6 2 6 F of 24 feet 10 inches 
by: 


„ 


8 


Anſwer 217 


— a. 


hi 


FEET and INC HES 19 
In EX AMP L E I. | 


Six Inches being half a Foot I take half of 
the multiplicand, viz. half of 8 feet 9 inches, 
which is 4 feet 4 inches, and > an inch or 6 parts, 
becauſe 12 parts is an inch, ſo you have the an- 
ſwer as before. | 


In EXAMPLE IL 

The aliquot parts of the inches, 9 in the 
multiplier are + and 4 z. 6 inches is 2 a foot 
and 3 inches is 3 of a foot, (and 6 +3 = 9,) 
therefore I take ; the multiplicand which is 
12 feet 5 inches and à thereof, which is 6 feet 
2 inches, and 4 of = remains which is 6 parts, 
then adding the two laſt rows together you have 
the anſwer as before, and thus by theſe rules may: 
you work any example in feet and inches, to 
allift wherein, take the following Table. 


A TABLE of Aliquot Parts. 


1 Inch Y I Twelfth 20 

2 Inches I Sixth 

3 Inches L Fourth 

4 Inches 1 Third : 

5 Inches | 1 Third I Twelfth |. 5 

6 Inches Sis < I Second 5 > tx, 

7 Inches | 1 Second S 1 Twelfth | =. 
8 Inches | 1 Second 1 Sixth | 8 

9 Inches | II Second e 1 Fourth 

10 Inches | | I Second e Third 

it Inches J 2 Thirds & 1 Fourth } . 

, EXAMPLE. 


” 
© MULTIPLICATION of 
EXAMPLE IV. 


. 8 8 
8 9 


Here 97 feet 8 inches x 8 is—781 4 
2 of 97 feet 8 inches is 48 10 
3 of 97 feet 8 inches is —— 24 5 


© . 


Anfwwet 854 


EXAMPLE V. 


3 


75 


'T of 75 feet 9 inches is — 25 3 P. 
3 of 75 feet 9 inches is — 18 11 3 
+ of 17 feet is - 8 6 © 
; ef 17 feet 4 3 © 


Anſwer 1331 11 3 


— 


——— 


— — 


When the feet in the multiplier are above 12 
(as in Example 5 they are 17, ) it will be car 
to multiply the feet 75 and 17 together letting 

the 9 inches ſtand, till you haye wrought for tit 
7 inches, then becauſe the alliquot parts of 9 niche 
ite © and ©; Lake the + of 17 feet, and; * 


— a a —_ — D — i... At 8 


FEE T atd INCHES 21 


feet, ( not meddling with the 7 inches becauſe they 
were noted before) and add all together, as you 
may ſee by the operation; This method alſo 


part being,one twelfth ofan inch, is near enough 
to take dimenſions, I ſhall go no lower only add 
the following Examples for Practice, 


EXAMPLE Vi. 


F. LP: 

$7.7: 

4 3 6 

190 . 
4 1000: S 
- 1 6 5 8 F. 
i 8 6 
— — — — 

5 © 6 Anſiver! 


177 1 


Here becauſe 6 parts is! an inch, and feet 


therefore thus 3 of 37 feet, muſt be 18 inches 
or 18 inches and 6 parts, which is 1 foot 6 inches 
and 6 parts, ſo ſet 1 under feet and 6 under inches, 
then this: 7 inches muſt be 3 f parts, or 3 
parts 6 ſeconds, ſo 3 parts added to the above 


alſo Z of 5 parts in this caſe muſt be 2 ſeconds 
or 2 ſeconds 6 thirds, ſo 2 ſeconds added to the 
hſt 6 ſeconds gives 8 ſeconds, which ſet 5 5 

* Fas under 


3 — CTY „ — ko 


- 


holds true in feet inches parts c. but as one 


muluplied or divided by inches give inches, 


6 parts gives ꝙ parts, which ſet down under parts 


© -— A, 
1 1 
— — — — — — —— — — 
— — — 
— . 
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under I or ſeconds, and for the ? ſecond or 6thirds, 
ſet 6 down under thirds or T which added toge- 
the gives 177 feet 1 inch 5 parts © ſeconds and 
6 thirds as before. 


EXAMPLE VI. 


Let 8 feet, 4 inches, 3 parts, 5 ſeconds, 6 
thirds, be multiplied by 3 feet, 3 inches, 7 parts, 
8 ſeconds, 2 thirds ? 


| 
| 
3 
| 


In this laſt Example there is no difficulty, if 
vou do but obſerve the former directions, and 
let every row a place more to the right Hand. 


8E CI. 


III. 
Notation of DE CIMALS. 


yo Spr the denominator of any Fraction 
* be 1 and a certain number of cy- 

J [ 8 phers, then ſuch a Fraction is call'd 
l a Decimal Fraction, g, +>, -- 5c. 
are all Decimal Fractions, now ſuch denomina- 
tors as IO, 100, I000O c. being always 1 and 
a number of cyphers, the numerators may be 
expreſs'd without thoſe denominators thus, o, 5 
may ſtand for ., and ,og for gs Ye where the 
Comma, or Period. ſtands in the place of unites, 
the firſt figure in the place of tens, the ſecond 
ſigurein the place of hundreds, the third in the 
place of-thouſands Fc. beginning at the left 
hand and numbering towards the right hand 
juſt contrary to whole numbers, as you may ſee, 
in the following Table. | 


8 wy | ; T AB L E. 


REDUCTION / 
TABLE. 


Hundredth Parts 
Thouſundth Parts 
X Thouſdndth Parts 
C. Thouſand th Part; 


Units - 
| Tenth Parts 


C. Thouſands 
X. Thouſands 
Tens 


Thouſands 
Hundreds 


! 


— 


-654321.23456 


Therefore if you were to write down any 
whole number, ſuppoſe 4 thoufand, you write it 
thus 4000, but if you write it down 4 thouſand 
parts to Decimals, you muſt ſee it down thus 
004 the comma always denoting unites. 


CoROLLARY. 


From hence it appears that the true value of 
all Decimal parts, are known by their diſtance 
from the units place, and therefore cyphers 0n 
the left hand ſide of Necimals, muſt be carcfully 
obſerv'd, but cyphers on the right hand ſide ct 
Decimals, effects their value nothing, and ſa 
need not be ſet down, unleſs tor illuſtrations ſake, 
as for Example, f viz. 0,5 or .5 is equal to .59 
or 28 becauſe both the numerator 5 and de no- 
minator 10, are multiplied by 10, ſo the value 


s not altered, conſequently, =,500=), 40 Ge. 
| 5 / oTk 


DECIMAL S. 25 
NorzE I. 


Some define a Fraction thus, if the integer 
or whole part, be divided into any number of 
equal parts ſuppoſe 36, then theſe 36 equal 
parts may be term'd inches, and the integer 
a yard, now any number of theſe parts leſs 
than the whole ſuppoſe 7, may be expreſs'd 
thus, 7 inches or 37 of a yard, that is 7 of the 
36 parts of a yard He. Alſo in diviſion of 
whole numbers; ifafter diviſion is perform'd 
there be a remainder, this remainder is call'd 
the numerator, and the diviſor the denomina- 
tor and fo we have a fraction or broken numb- 
er; Example, if 80 be divided by 3 the quo- 
tient will be 26, and the fraction; ſo the full 
quotient is 26 5 Ce. now to reduce theſe Vul- 
gar Fractions to Decimal Fractions, obſerve 
the following Rules. 


EEE Renee 
Reduction of Decimals. 


To reduce a V. ulgar Fraftion to a Decimal, 
R U L E. 
| NNE X or bring down as many cyphers t6 
the numerator, as being divided by the de- 


nominator may leave no remainder, (if it can be ſo) 


and 5 * Quotient is the Decimal Fraction re- 
ur'd, | 


* 
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EXAMPLES. *© 
Exꝛ AMpLE I. EXAMPLE II. 


Ruduce 4 and & to Decimals? ; 
2) 10(;5=3 20) 1,00{,0g= 25 - 
: 1 | 


— — — — EET 


ExameLE III. EX AMTE IV. 
Reduce ;5 and 5 to Decimals ? 


200) 1,000 = 5555 8) t, oo =# 
„005 4 


£ Nors II. 

A To determine the value of theſe Decimals 1 
ſhall explain Example third thus, firſt I ſay 
how often the whole denominator 200, in the 
whole numerator 1, it goes no times, ſo [ 
write down the comma, -in the quotient, then 

I ſay how often the denominator 200, in the 
numerator I and one cypher, and it goes 0, 
I'S ſo I write o in the quotient after. the comma, 
again how often 200 in 1 and 2 cyphers, it 
goes no times again, ſol write a ſecond cypher 
in the quotient, again I try with 200 in 1 and 
3 cyphers, and find it goes juſt 5 times fo I 
ſet 5 in the quotient after the ſecond o, ſo | 
have the Decimal ‚oos equal 255 as was re. 
quir'd, this obſerve in every Example of 
this kind, and you'll eaſily get the Decimal. 


E 


v1] * 


DE CIMAL S. "© 


The reaſon of this note and the foregoing 
rule is evident from the operation, as in Exam- 
ple 2, if you multiply both the numerator and 
denominator ot the given Fraction 25 by 5 it will 
become z Which is equal to ,os, by the fore- 
going notation, and ,os = 25 by the foregoing 
corollary c. | 


EXAMPLE v. 
Reduce : to a Decimal > 


13 ) 1,0000 (5076923076 fc. =, nearly. 
91 | 


Norz III. 


2 Here I annex 4 cyphers to the numerator 1 
and bring down 3 more, but 1-fee there iI 
always ſomething remain, fer the laſt remainder 
2 18 
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is 1 which is equal to the laſt dividend, and 
therefore the figures in the quotient will return 

again, and circulate in the ſame order as be. 
fore, ſo that in all ſuch caſes, you may continue 
the quotient as far as you pleaſe without divi. 
ſion, by only repeating the ſame figures again 
as you ſee here where obſerve, that more figures 
you have in the quotient the nearer the truth 
vou come, tho? in all ſuch cafes your Decimal 

Fraction, will never be exactly equal to the 
given Vulgar Fraction, yet 4 or 5 places of 
hgurcs.in the Decimal, are ſufficiently exact in 
moſt buſineſs, for the ſourth place of Decimals 
ſtands in the place of thouſands, and therefore 
what it differs from truth can only be ſome 
parts of ten thouſand, which is but ſmall in 
reſpect of the whole He- 


EXAMPLES. 


Reduce; ; and , to Decimals ? 
Example 8. Example 6 
3) 1000 ec. 17 2457 SC. 
333 Fequal nearly. „65. F equal; 
Example 7. 
301 f, 00 . Oc. 
3,656 F equal = nearly. 
Nor IV. 


Becauſe 4 places of Deci mals are prov d to be 
ſufficient, | have only continued theſe 3 Exam - 
plcs to 4 places where obſerve, that if the fith 


* 
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place be 5 or more, yoa may venture to make 
the fourth place one more than it is as in Exam- 
ple 6 and 7, the fifth place would be 6, fol call 
the fourth place v ¹.. 6 one more than it is viz. 7 
2s per opperation ; but when the ſaid fifth place 
is under 5 as in Example 3, this increaſe is too 
much to be made c. this Note will be of great 
uſein Addition and Multiplication of Decimals, 
for it is eaſy to underſtand that if one number be 
a ſmall matter too much, and another a ſmall 
matter too little, that in Adding or Multiplying 
they may nearly ballance ; but in Subſtraction 
cr Diviſion, the error may be more conſiderable, 
and therefore in Subtraction and Diviſion, the 
Decimals ſhould be wrought with as the turn 
out; in the improper Fraction Example 7, the 
denominator 3 is contain'd 3 times in the nu- 
merator 11, ſo this 3 in the quotient muſt be a 
whole number. | | 
EXAMPLES 

Reduce 5 inches to the Decimal parts of a foot, 
| and alſo of a yard ? | | 
Example 8. 

12) 5,00 ( 4167 = +; parts of 


Here 12 inches 48 a Foot nearly. 


are a foot and © 
20 


36 inches one 

775 ſo we on- 12 

y have and 2 

to reduce tig 80 

Deen 3 | 
Re.  : 


„  Exar% 


| 
| 
| 
| 
| 
| 
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\ 


Example 9. 
36( : A = 7s ENG of a Yard nearly, 


140 2 
108 ; 2 
320 4c 
288 { 
32 C. T 
Example 10. 
Reduce 2.5 or 2,5 inches, to the Decimat of x 
| Foot ? 
24) 5,000 ( 2083 = * 3 < nearly, 
| 9 3 8 Fw, 
For 2! ' inches 
are = 5 half 200 
inches, & 12 192 
inches are: 
24 half inch- | 80 
Otherwiſe | 
12) 25999 T = 7; newly 
52083 : 


After the fame method you may reduce Coin, 
Weight, Mealure Oc. 


) 
Exanpk 
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Example 11. 


Reduce 17 s. 6 d. to the Decimal of a Ns 
Sterling ? 


In 1 Pound are 40 Sixpences, and in 17 8. 6d. 
are 35 Sixpences, ſo we have- 25 to reduce to 
2 Decimal. 


58855 1 = 178. = the Integer 1 C. 


3 12. 


Reduce 8 d. z to the Decimal of a Shilling 
Sterling? 


In 1 Shilling are 24 half Pence, and in 8 d 5 
are 17 half Pence, fo we have A to reduce to a 
Decimal, | 


If 
24 ) 17,00 1. 17083 =57 28 d. 1 nearly, 
168 


All or any. of the. Exam ples may be wrought 
y the Sliding R Rule ( per * 2 Section 1 * * 
us 


in, 
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thus in Example 11, ſet 40 on the Slider to 
35 on the Rule, then againſt 1 on the Slider 
ſtands ,875 on the Rule c. for any other 
whatever. 


On the out edge of moſt common Sliding 
Rules, againſt the Line of Inches, ſtands a Line 
of 12 Inches being Decimally divided viz. into 
loo equal parts number'd 10, 20, 30 c. to 100, 
by which inches may be had in Decimal part 
of a foot by inſpection. 


As for Example, 
Let it be-tequired to find the Decimals of 6 


inches, and of 1 3; inches, the integer being 1 
Foot by the Sliding Rule. . 


Againſt 6 on the inches, ſtands 30 that is des 


or O, 5 on the Decimal Line; alſo. againſt 1 
that is o, 125 on the Decimal Line, 75 that the 
Decimal of 6 inches is „5 and of 2 inches it 
„tag c. for any ſach like, But if you practice 
what is taught at the beginning of Superfici 
Meaſure, all this Inſpection, Reduction c. need 
never be us'd in Menſuration Gauging Cc. 


0 6 
60200905000099000 $686. 


Decimal Frattions. 


J 

y | TT 
0 HES . are perform'd in all reſpects like 
\ Whole Numbers, regard being had to place 
3 units under units, tens under tens Oc. 


3s well in the Integers as in the Decimal 
parts. 


Examples in Addition. 


XR 13. Example 14. Example 1 3 
0057 785623 25,687 

588 ,0002 a 1032,02 

2 09 „ Se 1, a5 

i Ft „„ 4232, 0689 
1489 | | 1384623 55 . —. 


Excmples in Stun, action. 


Example 16. L 17. Example 18 


From „31233 425,02 270 ; 
Take ,0102 © 3,98 ORs > 
OMP <mains. ,z021 | 21,04 269972, 


\npiTIoNn and SUBTRACTION. of 


„ ea rr.. 


PX " : . *. 1 * 4 
* + : * * 8 F . | S 24 
Ry * _ 15 #4 9 | 1 2 Wa wa 44 +» 
» £ a 


(34) 
F 


 MuLTIPLICATION of Decimal, 


IF you multiply 3,000 by 7,00, the Produ 
will be 21,000,009 from whence we hare 
this general Rule. E 


There muſt always be as many places of 
Decimals in the Product, as are in bit 
Factors, viz. in the Multiplier and il 
(. ( riplicand. 

EXAMPLES. 
Example 19. Example 20. Example 21, 


Multi plicandz, oz 32,12 0307 
Multiplier 2,23 24,3 0236 


Rule 


9072 96 36 2081 | 
6048 1284 8, ; 1041 
6048 6424 04 | 


55 Product 6,74352 oy 78075 16 ,0008 1891 
| NorzE V. | 
Tf there be not ſo many figures in the Produ 
ds there are places of Dectmals in both Factor, 
you mnſt prefix'Cyphers to the Product, as i 
Example 21. 3 
Ks Nort VI. | 
When the Factors together contain mo 
2500p of Decimals, than they would choſe 0 
12ve in the Product, they may be contracted 1 


al} 


1 


| If, 
200 
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any deſired number, and yet the Product be as 
true as far as it goes, as it the Factors had been 
multiplied at large, for-which obſerve this Rale 
Under that placeof the multiplicand which you 
would reſerve, ſet the unites blace cf the multi- 
plier, and write the reſt of the figures in an 
inverſe order; then begin to multiply each figure 
in the multiplicand, by that figure in multiplier 
which ſtand exactly underneath.it, (having dug 
icgard to the increaſe that would be brought, 
thither, from the ſoregoing figures, ) and ſet 
every firſt figure under the units place of the 
multiplier, and the reſt towards the leſt hand as 
in common multiplication, and the ſum of theſz 
Products give that ſougbt. 5 
Let it be required to multiply 3,141 59 with 
52,7438, and to have but four place in the Prod- 
uct. And 257,356 by 76,48 and no Decimals 
in the Product. Alſo o 248264 by 25234, 
and to have five places of Decimals in the Product. 


Example 22. Example 23. Example 24, 


* 


3,141 9 2 237,356 248264 
347,25 84,67 432527 
! $707.99 18015 WO 8 17378 
32 I 544. 497 
219 91 103 j | 124 
12 57 20 5 
94 —— - - 
5 25 19682 18004 
1656595 | 


4 Places. Whole Numbers, 5 Places. 
R 


- 
. — 


-- 


2 DD «2 ů——-ůͤ — ts — — —— — — 
* 


of ® —_ - 
-- — 
— — —— 


36 MULTIPLICATION of 


* Theſe 3 Examples with the above Rule, anj 
a little practice will make Contracted Multipjj. 
cation eaſy, and that this method 1s true, and i 
oxerciſe Multiplication further, obſerve theſe 3 
Examples wrought at large thus, 


EXAMPLE XXII. EXAMPLE XXlll 


351414592 0 is 

ym went 76,48 1 

25.132736 — — = 

94124776 25158813 WW: 

125546368 10219404. Wh 

2199044 1844136 6 

6233184 | 1801492. 
17 507960 — — 

— — 19682 68089 
165, 5995001290 — 
——— — * 5 

EATAHPELE XXIV. ö 
„248254 | 
5725234 
993059 
744792 
4 96528 
124 1720 
496 828 
17378 48 


„oo 493776 


＋ 


DECTIMAL S. 37 
By theſe 3 Operations at large, the common 
wy you may fee the reaſon of inverting the 
Multiplier, for which I have drawn a Line thro? 
each Operation, to iNuſtaate this method which 
is cxact and ſhort, by the common way. 


Or by Note 4, you may have a Ex, 24. 
mand guehs of any Decimal Prôduct, Orhermin 
7 „ 7 4 11. $4419; e. 
ts in Hxample 24, 1 take the 3 firlt 
houres in the AM iltiplicand, and the „248 
0 fit in the Multis lier, only calling 573 
ne figure 2 2 3, and vou fee the 
Product ,18 104 differs only. ot from 744 
ruth, and it would not have err: d fo 1735 
auch, but the figures which follows 
and s, in the Factors are but ſmall „18104 
. eich --. 
— 7 4 the valve of any Decimal Fraction ? 
ihis is commonly done in Reduction, but 
ecaute it is perform'd by multiplying the given 
D, by the number of parts in the Tntez? 
Fe, 1 have done it here. 
EXAMPLES 

”. . 74 | 
"vat 1s the walue of „875 parts of a Pound 
dre / lig; and of 70833 &c. of a Shilling? 

EXAMPLE XXV. 


— 


2875 og — 
20 Shilling in a Pound. 
17,500. 


12 Pence in a Shillins, 


6,cc0 Anfeer 17 F. 6 d. - 
3 3 EX AMPLE 


3 —— — 
* 


—_— 
6-4 Io et a 4 
* 


— — 


* 
ih 
h 
1 


| 


MULTIPLICATION of 


EXAMPLE XXVI. 


708333 
12 Pence in a Shilling. 


8,45999 3 3 | 
4 Farthings in 1 Penny. 


 1,99999 Anſwer 8 l. g 
What is the Value of ,75 of a Lineal Foot > WW 


EXAMPLE XXVIL 


75 Parts of a Foot iu Length. 
12 Inches in 1 Foot, | 


I 50 | | 4 
75 i 


5 i 


| 9,00 Anfwer 9 Inches. 


From hence you may learn, that this is n 
more but juſt Proof to Reduction, as appe 
by comparing Example 25 aud 25, with F. n 
11 and 12. 1 ' 


Diviſa 


(39) 82 
e e e e 
DIVISION of Drei MAIS. 


s in Whole Numbers, Diviſion proves Mul. 
tiplication, ſo in Decimals it doth the 
the ſame, therefore if there are more 
zures in the Dividend than in the Diviſor, 
Divide them as Whole Numbers, but if there be 
more figures in the Dirijſor than in the Dividend, 
ou muſt annex cyphers to the Dividend, till 
irifion can be made, and then the Decimals in 
he Quotient are had by this general Rule. 


RULE. 
The number of Dectmals in the Quotient, 
ut always be equal to the difference between the 
number of Decimals in the Dividend, and the 
Diviſor, which is juſt contrary to the foregoing 
Role for Multiplication, + 


E X A MPLE S. 
Divide 780,516, by 24,3 ? 
EXAMPLE XXIX. 

24,3) 780,516( 221 


575 
495 
486 


(6) 


EXAMPLE. 


DIVISION of 


EXAMPLE 30. 

Dizide oo 1892 J ,0246. 
02360. 008 1892 (50347 
e 


* 


1109 
944 


1552 
1652 
On | 
EXAMPLE 31. | Divide 1 by 7854. 
| 7854) 150000 1,2732 Or. 
7854 


21450 
15708 


57520 
54978 


25420 
23562 


18580 
15708 


2272 Cc. 


"DECTMA {1 0 


. 


ot bee, )aco.n (as 
de 11 v * : 
wing onee derermin'd the firſt Decimal. Nurse i in 
the Quotient, the following oy ag 5 * be De. 
cimals, 1f you bring down ever ſo ma my Oſher, 
as Ext-3b. So that when Den 1s 7 £4 
there M a. 1 ou may bring 


phers. =_ bn —_ ras: ye angus as 5 
Reducting 


Neri VII. gt 
ince ahy Dividend Divided, by by the Quotient | 
will produce the Divifor;-fo in Ex: 31.if we 

Divide N. by © "1,273% th Qubrietouill be 

,7854. But 1 Multiplie®by ,7854 is equal 
to 5854; fo that t: Divided by 1,2732 or 
Multiplied by ,78 54's the"ſame thing: Con- 
ſequently any Number Multi plied by ,7854 is 
equal to the fame Number Pivided by 1,2732. 
And thus you may turn any Multiplier into 
2 Diviſor, or Diviſor ints 4 Multiplier byon- 
ly Dias rby the * Number. 


1 if 282,23 and 41 4 be:2arh 7 
Let it be reguired 10 e * into Mul 
Mers, 6.4 a 


1 


E * TF 
10 nen, 1 a0 


F214 5. * 14.11 oh 4d 
9 DA TX x irs? old 
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Example 32. SER, Kae 33. 
28a) pool 2003545 231) 7000, 004329 


4 : 1% AU 924 
, / | 3 — 
Kt i NA 1 | 
0 "L410 rohe 6 
41 e { FEE DN 8 . | A. or 93 
LY bo MA ante] 1 U \4 05 „ 
D e e 47 11 
Ki ** de <0) TA * . "ay 
1720 8 
1692 JOEY * 2079 
— Va. Wa! 8 
hõοõ⅝ 5 28 UYbivili ! vi — 


94 i. i:: M nic 34. 
20 12150740 GE: (ous 


Ing el £497 - 1860168 7 
10 12 — — 8 — 5 N . 
NOD). : 5 1398320 
8 ei 8 1290532 

2402 | 

* * Deren 

C Titi 1080680 

HN 4 © —— 

1 14 


0e 


Beczuſe Multiplication: is ſhorter, and eaſier 
to Wotk than Diviſion I have in Menſurations 
Je. made Uſe of Multiplication as much as 

{ſible by the Pen, and fince Diviſors are uſed 
s the Niding Rule I have here given the above 

ote, with its 3 Examples W any of that 


0 kind may be done. * 
: * Norz 


neee ere 
N iviſion of Pecimal „ 4 2 
"NOT EK - 
The fareguing Rule conſiders the Diviſory Divi- 
dend and Quotient, all Derimals; het if: any 
of them (viz.) the Diviſor and Dividend be 
mixt Numbers, its alſo true, if you conſider 
the Integeral parts by themſelves: as for Ex- 
ample if there be 3 places of Decimals in.the 
Divifor'and 2 places of Decimals in the Di- 
widend (let the wwhole Numbers be what they 
will). you muſt annex a Cypher to the Dividend 
and then the Decimals in the Diviſor and Di- 
vidend will be equal (viz.) each equal to 3 
places in this Example, and ſo the Quotient 
will be whole Numbers while that Diviſion 
continues, &c. of any other. As Multiplica- 
tion may be contracted, ſo there ig alſo a Me- 
thod for contracting Divifion which will 7 8 
2 


of grear Uſe, when thert,are many Petit 
in the Diviſor and it is as follows ; - | 


Having determined how nam places of whole 
Numbers there muſtibe in the Quotient, if there = 
be any at all or if there be none at all it is the 
ſame, for every figure you place in the Quotient 
leave out one in the Diviſor towards the right 
Hand, having due regard to the increaſe that 
would ariſe om the" figure ſo left aut, a? 
fo Divide on, as uſudlly. Gat 23% 


© 


L X. 39% 


1 
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EXAMPLE 33. 
Divide 70,23 ; by 7,9863, 


N Cantrated. + IT k he ſame at Large. 
2e —_—_— 79863) 76, ,2300(8,7938 
£ Py L . a 638 904 . . 
JJ 2 —_ 
55904 Jo 
— — - 
; 7492. 749% 
q 2307, 7487167 
\ 305 » 
239 
"& , 
| Me } C | 
2 . 3 4 1 \ . . 8 
EIT 3 0 | ©7506 


" "Tha 1 hike” given the ounds of Decimal 

Arithmetic, which being 7 ene may be 
applied ed to all the Na 10 common Arithmetic, 
But fince fuch Rules dre of little Service in this 
Book, ing Re decline . Verde And & come to 
Ringing R ee 


RT => £4 WD, ay we th mo” wat a” 


8 5 Bo L 4, 
900 cb ett 


eee W. yy 


. 8 


— 
og * 28 9. 
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Pagen of "the 3QU ARE RO on 
the common Ld a &e. | 


DEFINITION 1. 


F you Multiply any 8 by its 
Ka. "wif the Product! is called the Square 
45 1 of that Number, and the Number 
l itſelf is called the Square Root of 

that Product, ſo 2 multiplied by 2 
gives 4, therefore 4 is the ſquare of 2, and 2 
is the Square Root of 4, alſo 25, is the Square, 
of 3, and 5 is the Square Root of 25 Sc. In 
like Manner the 'Cuhe of any Number is had 
by Multiplying the Number 3 times, the Biqua- 
drate of any aber b y Multiplying it 4 times 
into its ſelf, the Surfelid 5 Times (continually) 
Ce. ſo the Square Cube, Biquadrate, Surſolid 
and the ſixth Power of C, is 262144, and the 
Syuare Root, the Biquadrate Root, the Cube Roos. 
the Surſolid,. Root, and the Root of the 6t4 Power. 


ot 262144 is C, Ee, Aſter HO. el od. ne 
ps is calculated. * P 8 


4 | 
8 , 


98 


* 


„ 
** * 
” a > 
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# 
4 . 


A TanLe of Powers. 


* 


a 
Log S co 
95944001 
9718861 
"ÞÞ17gr" 
88961 
118 

| I „ 
2 
xapuy 


a” 


mo 


2 ate 
(x6 40 


paquq ↄqu 


* 


OgForyLge , 


e 


14s 
91744491 
103945 


9196491 


- 
_—_— — IJ 


98889 

1989 
99 

1 


| 


=o 


* 
18 


| 


coma "og 


þ poenbgzrpenbyg | 


| 


89 g 
| 


seg 


aim q. 


114602 


* he 


| = & mm o 


= 


— —— 


1 


| wx GT | On xp = 
e 


| 


ve _» 
22 
328 


bs 


* 


Nen 2 


— 


— 


1 


en {parenbs _ 


On ran a OS 0" 


| 


ams 40 pflehmg 


PPD poquO alen 
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Extraction / a ve Square Noot. 46. 


By this Table, you may find the Power of 
any Number under to, to any Power under 10 
and ſo take the. neareſt Root of any Square 
Cube, Biquadrate &c. of any Number whoſe . 
Root is a ſingle Figure. | 9 
The Square of 10, is 100 (by the 1 Des.) 
rix. 1 and two Cyphers, the Cube of 10 is 1000 
vir.) 1 and 3 Cyphers, the Briquadrate of 10 
is 1 and 4 Cyphers Cc. the Square of 100 is 
10000, its Cube '1,000,000, its Biquadrat 
00,009,000;- c. that is the Number of Cy- 
hers multiplied by 2 gives the Square, by 3 
ives the Cube by 4, the Biguadrate by 5, the 
durſolid eg. hence the Index of the Square is 32 
ff the Cube 3 £c. As in the Table. 


DEFINITION... 


When any Number is given to be extracted 
he firſt Thing to be done, is to divide it into 
eriods by Points ſet over the Figures, as the 
ndex of the Power directs, and from thence 
e ſee how many places of Figures will be 
the Root; and in pointing the Figures you 
uſt always begin at the Units Place, and make 
Point over every ſecond Figure for the Square 

oot over every third Figure, for the Coby 


WF 


9 


| gures, its Cube Root 4 places c. 


_ A= n ae e 
47 Th Untverfal Meaſuret Pat l 
Rbot c. ' bark i whole Nümbers and Ded. 
mals, as for Ex:mple, if you were to Extundt 
any Root out of 7 5540387246 it muſt be point.” 
ed thus, 1 1 5 | 


\ Root ofthe Squaie 7564037246 
J Cube Rot 5564538720 
8 Biquadrat Root, 755640387246 | 
Or ir the Number, were the Decimal, 


i5FN v.03 W434 ok def Ce 
I Squares Root, 0,6740359820 
Then forthe} Cube Root,  0,674935982 » | 

Biquadrat Root 0,674035982000 
2 Surſolid Root 06740359820 Ct. 
So that it appears the Square Root of 756403 
87246, will conſiſt of '6 places of Figures, its, 
Cube Root of 4 places, its Biquadrat Root of; 
places c. alſò the Square; Root of the Decimil 
67403 5982, will be 6 places of Decimal Fl. 


Viz. For the! 


If any Decimal 'FraQtion be given to be el. 
tracted, you muſt by annexing Cyphers, mak 

the Number of Places or Figures therein equ 

to ſome Multiple ofthe Index of the Root a” 
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you are to Extract, as in the above Decimal, there 
js one Cypher annex'd for the Square Root, 
and then the Number of places are even, or di- 
viſible by 2, the Index of the Square Root: 
Alſo, for the Biquadrat Root, there is 3 Cy: 
phers annexed and then the Number of places 
is diviſible by 4, the Index of the Biquadrat &c. 
The Reaſon of which is evident from the ſe- 
cond Definition, for the Denominator of every: 
Decimal Fraction, being 1, and a Number of 
Cyphers if the Number of the ſaid Cyphers be 
not diviſible by the Index of the Root, the ex- 
act Root of the ſaid Denominator cannot be had 
or when you have taken your required Root, and oy 
attempt to prove it, it will not produce the De- 
cimal firſt taken, as for Example, if you were 
to take the Cube Root of 0,8, and call it 0,2 
(becauſe by the Table, 2 is the Cube Root of 8) 
Then 0,2 multiplied” by 0,2 and that Product by 
0,2 gives-,008 which ought to have been o, 8; 
ſo ,2 is not the Cube Root of „8, but the Cube 

wot of 0,8000 will be the Cube Root of o, 8 c. 
for any other. Lied TP ig 
Thus I ſuppoſe I have. fully defin'd the Ex 
action of Roots, I ſhall now ſhew how to par- 
icularize the ſame, and firſt of the Square Root 
ter the common Method. 14, 

r. Having pointed the given Number as be- 
ore directed into Periods of 2 Figures each 
ke the neareſt leſs Square Root of the firſt Pe- 
od towards the left hand, (which you may 
afly find by the foregoing Table) and place it 
ke a Quotient Figure in common Diviſion, | 
n R then 


% 


5 nö. 
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then Subtract its Square from the ſaid firſt Pe. 
riod, and to the remainder bring down the next 
Period for a Dividend, and double the Root ot 
„ pans Figure for a Diviſor inquiring how 
oft it may be had in that Dividend, ſo as when 
the Quotient Figure from thence ariſing, is an- 
nexed to the Biviſor and multiplied by this 
Quotient Figure, the Product thus had may be 
the greateſt that can be taken out of that Divi. 
dend, which Subtract out of the Dividend and 
to the remainder bring down the next Period, 
or two Figures for a new Dividend, and double 
the whole Quotieut for a new Diviſor and ſo 
roceed as before, and thus go on untill all the 
criods be brought down, and if nothing re. 
main you have the true Root required, bat if 
there be a remainder, as moſtly happens, you 
may bring down Cyphers two at a Time, and ſo 
run the Root into Decimals as far as you pleaſe; 
A few Examples will make this Plain. 
1 EXAMPLE I. 
What is the Square Root of 321489. 
This being prepared by Points as per Dzrr 
NL1T10N 3d ſtands Thus, | 


321489 (567 Root reqdi 
1 DI e 


I Diviſor 106) 714 

2% b $ 500 
2 Diviſor 1125) 7889 
vin „ 1 
8 


S Ct” 2 © Fry ww 2 ww ti, wo 


— 
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Here the neareſt leſs Root to 32 the firſt Pe- 
riod is 5 whoſe Square is 25 which taken from 
22 leaves 7 to which bring down the next Pe- 
riod 14 and you have 714 for the firſt Dividend 
and the double of the Root 5 is 10 for the firſt 
Diviſor, then fay how oft 10 is 71 (leaving the 
Figure 4 out becauſe the Figure ariſing is to be 
annexed to 10) and it goes 6 times, ſo ſet 6 
Wzftcr 10 and it becomes 106, which multiplied 
ey 5 gives 636 and taken from 714 leaves 78 

o which bringing down the next Period 89 you 
re 7889 for a ſecond Dividend and 56 doubled 
112 for a ſecond Diviſor, and you'll find r 
be contained 7 times in 788, ſo 7 is annexed 
rz and all multiply'd by.7 gives 7889 which 
us exactly equal to the Dividend 7889, and 
0 Wiercfore 567 is the juſt Square Root of 321489. 


EXAMPLE IL. 
Required the Square Root of 32,1489, 


| 32,1489 (5,567 Root ſought, 
25 Wee | 
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EXANMTLI III. 
Required the Square Root of 321, 489; 


321 4899) 17,9301 Gee. for the Root re. 
; quired, viz, of 
— 21 8, 
27) 221 ** 
189 
349) 3248 
3141 
5 — 
3583) 10790 
10749 


3 8601) 4000 
| — 


5173990 Remainder. 
EXAMPLE 1v. 


Required the Square Root of 10321489 ; | 
$9321 4890 (9,1793 for the Square Ret l 
Lo# ,0321469 | 
— 1 
27221 

189 ] 
349) 3248 | 
3141 

3583) 10790 

10749 


| X 
Extraction of 'the Square Root. 52+ 
EXAMPLE V. 
Required the Square Root of 2 


The Decimal of + is = ,5566 (,81649 Cc. 
> ng 64 ( for theSquatre 
— Root of 2 | 
161) 266 


161 


——ů — 


1626) 10566 
9735 
16324) $1065 a 

65296 
163289) 1577066 
1469601 


Remains (107465) 
In Example zd, the Decimal places are juſt | 
Periods themſelves, but in Example 2d and 4th 
here is a Cypher annexed to make them fo, alſo: 
in theſe Examples 3 and &, there is a remainder 
lo Cyphers may be brought down (two at 2 
ime) as long as you plcafe, in Example 34 
I have brought down Cyphers twice, but becauſe 
he Decimal of 2 is always 6's, in Example 5. I 
ing down 66 at a Time Ce. ee the Work. 


/ 


ExTRAcCTioON 


5 po The — es 0 


ee, of Roors* Ne any Single Power 
by one General METnoD, deduced from 1 the 
— VERGING SERIES, 


"IC 7 * — —8 eh TA 


In wake 2 . this, Obferee care fuly the 
following General Rutes, 


RuLs 1 Mint the 1 2 Number as directed 

in the Der. foregoing. 

RULE 2. Find hs neareſt Root to the iſt. 
Period towards the Left Hand, and to 
this Root annex a Cypher for every 
Period, except one, in the given Num- 
ber tide 3d DEF1x1T10x, and raiſe it WM 7 
to the Height of the given Power. 

RULE 3. Take the difference between. this in- 
volv'd Root and this given Number for 
a Dividend, which Note with the ft ign 
+ if 5 iven Nuraber be greater, but 
with — if the given Number was, ela 
than the van Root. 

RULE 4. Raiſe the ſaid Root and G phers to, 
a Power whoſe Index is one leſs than 

the Index of the given Power, and 

_ Multiply this Number by the Index of 

the given Power for a Diviſor, by which 

Dixride the Dividend, taking but 08% 
+ Figure into the Onuotient. - 

RULE 5. If the foreſaid difference was noted 
with ＋ this Quotient Figure muſt be 
aunnexed to the firſt taken Root, aan 

note 
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noted with — it muſt be taken from the 


* 


ſaid Root, agd the Sum or difference 
muſt be wrought with in every Reſpect 
as with the Bt taken Root, and the 
next Quotient you get, you take two 
Figures and the next Quotient after 
that you may take 3 or 4 Figures c. 


every time nearly, doubling the Num- 


ber of Figures, by which Means you 
may have the Roct of any ſingle Power 
to a great many Places of Figures, 


which compared with the old Method 


is vaſtly, caſy: We ſhall examine this 


Method by an Example or two of the 


Ex, V 


Sguare Root, and then apply it to higher 
Powers. f 


I. What is the Square Root of 321489? 


OPERATION 
360000 = Square of 600 


32 I 489 given Number Subtra@, 


1200)38g11 (600 firſt Root 
| 36coo 30 Quotient Subtracted 


Remainder 251 $60 ſecond Root 


321489 given Number _ 
313600 Squa 205 560 Subtraft 


x ” 


1120) 47889 (860 ſecond Root 


Remainder 49,0 56710 third Root 


7840 7,0 Votient Add 


— —— — 


Here 
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: Here the neareſt Root to the firſt Period 33 
1s 6 and there are two Periods more in the gi. 
ven Number, fo I put two Cyphers to 6 andi 
makes 600 which multiplied by. its ſelf, gives 
eee. which being greater then 321489, [ 
Subtract 321489 therefrom and ſet the ſign . 
before the Remainder or Dividend 38511 now 
the Index of the Square being 2 and the next 
leſs Power to the Square being 1 or the firlt 
Power, (Rule 3) the double of 600 viz. 1200, 
is the firſt Diviſor and the Quotient comes out 
32, but we arc to take but the firſt Figure 3, ſo 
I put a Cypher in the Room of 2, and here 
Note, the Reaſon of taking but 1 Figure in the 
firit Diviſor, 2 Figures in the ſecond Diviſor &. 
is, becauſe if we take more, the Root will be 
too much. hence, when the Quotient is to be 
ſubtracted you may carry t to the firſt Figure 
towards the Right Hand. ſo in this Example, in- 
ſtead of taking 30 from 6co take 40 therefrom 
for it is to be ſubtracted becauſe 38511 is noted 
with —, the carrying of this 1, would ariſe from 
taking the 2 out of o, (viz,) 32 from 600, but 
when the Quotient is to be added, ſuch increaſe 
muſt not be regarded. . 

But 40 taken from 600 leaves 560 for the 
ſecond Root, which gives 313600 when ſquared 
and being leſs than be given Number, is ſub- 
trated therefrom and 4-- 78£9 remains for a ſe 
- cond Dividend, which divided by twice 560 vi. 
1120 gives 7,0 for here we are to take two Fi 
gures into the Quotient, and becauſe the Divi 
| - 4s noted with + this 7,0 is added to 55 


— 


Fxtra cen / the Square Noot. 58 
which gives $67 for the third Root, and being 
ſzuared is equal to the given Number, ſo 567 18 


the true Sguare Root of 321489. 25 
EXAMPLE Vn. 
ine is the Square Root of oh 1 5,0 


Opznarion, 


y $: 9 the neareſt Square 20,74 2 5 
208 the given Number, | | 


"HW 2,0 3 the ſirſt Root, . N 
1717 ©, 3the Quariem SubrraS; EL 
| 357% Þ4 lhe BY =D ”4 TS 


1 (3) 4.6 ſecond Root, 


4 


2» 


A TY? given Number, 
 - (6,76 Square of the ſecond: a6 


5.2) ＋ Fa ſecond Root 
208 ,046' Quotichr add.” 


} Y Is nnn dns N 


a nech 320 N third Root, 


1g. 15 „ re 
0 FRET isa at 


* ow 001316 Square of 2, 646. 
: 7 — - given Number — 
6,292) — 0013160 2,646 third Root, 
| 10584 002486 Quo, Subt{ 
SCI — — — — 
12 01 1. ae 2 62513 fourth, 
2116 


! 


1 0 — f 
* 45920 / 0 Root triito the 
42336. - (> laſt Figure, 


3584130 rr 

31752 | 
A (4088) | 

| | Hei 
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+ Here the neareſt Squares to the given Nur 
ber 7, are 4 and 9, but 9 is nearer to 7 than 
ſo I take 9 whoſe Square Root is 3, andthice 
is 6 the firſt Diviſor, alſo becauſe the Quotien 
©,3 is to be ſubtracted from the fitſt Root z, 
Subtract o, 4 as directed in the laſt Example, fa 
the fame Reaſon I Subtract 0002487, inſt 
of ,0002486 from the third Root 2,646, and ( 
get 2,6457513 for the Square Root of 7, ant 
if you Square this laſt Root and proceed as be 
fore, you may rely on 7 or. 8 Figures in thi 
Quotient, and ſo have the Root to 14 or 14 
Places of Decimals. - Ne ne Mes 
This Method of Extracting Roots proves 
ſelf as it goes on, for here 3 is more than thi 
Square Root of 7, but 2,6 is ſomewhat les 
alſo 2,646 is ſomewhat more, & again 2,645751 
is ſomewhat too little ſo that every one of thel 
Roots come heater the Truth than the preceec 
ing one, that is 2;6 is nearer than 3, but 2,64! 
is nearer than either 3, or 2,6 Cc. 


Ex. VIII. What is the Cube Root of 1728? 
| OrRRATIoůx + 


bre 


8 8 
1728 the given Number, 
1000 the Cube of 10 Subtract 


— 


es 600 2 Quotient add, 


' Remains 128 12 ſecond Root. 


4 


8 14 


3 (+ CAE +. "x 1 5 Ferre 4 * N — 
Extraction / the Squafe Root. 58 


Here the Cube Root of 1; the firſt Period is x 
which annex a Cypher: becauſe there is ano- 
her Period in the propoſed. Number 1728, and 
t becomes 10, whoſe: Cube 1000 taken from 
1728 leaves 728 for a Dividend, now the next 
power below the Cube is the Sguare, and the In- 
lex of the Cube is 3, therefore by the fourth 
zule, the Square of 10 is 100, Which multiply d 
y 3, gives 300 ſqr the firſt Diviſor, and the 
uotient 2 added to 10 gives 12 for the ſecond 
oot, which cubed gives ag, hence 12 is the 

xaQt Cube Root of 1728. | | 


"EXAMPLE N. 
Let it be required to E xrract the Cube Root out? of 
007 5078242 39 | gu — 


12 ube of 4. 
bee times tha . | N 
— © 49) + 093507324239? 4 firſt Root, 
* * BY 336 ; ,007, Quo. add,. 


ab Remains | 14 8 4407 ſecond Root 


13% 


,067 5058242 29 2 given Number, 
067419143 Sub. C. of ,407 2d Ry 


ver times) + r —— 
be Syuare > ,496947)+ 000088681239 ,407 2d. Root 
y ,407 5 5 N 496947 5,0001078 Q, Add 


| 


— — — — 


; 3898653 ,407178(3d Root | 


3478629 to the la 
eee e Ns 
 *-- Nee of 45 


* ” 
vb. — — — 


Nemaius, 22467 3 


Norz, 


Univerſal Meaſurer Pari l 


Nork, Becauſe the firſt: Figute that ariſes in thy 
- firſt Quotient is o, you mY faeh Caſe 
tale lv Figures into the Qxotient, ( 
Diere F rake ino, and becauſe tun Figure, 
are taten into this Quotient, you ma) toks 
3 0 4 Figures into the * Dyorient, 
per Work, eL Srl 

belles the Cube Root of ©b7 qoph#4230 | ts 4 
Frags 7 * 17 nearer 407, or aye 407178: 


p 101 £7 25 


E Mp L E X 
Nhat is the Cube t Ci 2829 And of 2312 
OprrAaTON I. | OrskATioN II. 
243: Calw , 16. ; 
282 groen Number, =} e 
rs ey ig iÞ 108)+150? 6 
| 58,8 94 Q Sub. 4 7168 0,1 
— * — * 


Ren. 42 '6,5 24, Roots Rem. 42 6,1 


0 p — ——  — — 


282 given Number 231 
27 4,625 . * if 226, 981 


* 51 


— — . — }— ſ:ſ?ſ— — 


b 37 50 F6,5 a Ros 111 645 Te 
6 3375 | 2058 $44. * ,036 


6 103750. 6.558 3Ro | 67010, 6,134 
r 66978 


— —— FREY” — — — 


Ka, 2350 Sh | Remains 9 2 


6» TY. 


$9 the Cube Noer of 282 is 6.558, And 1 
Cube Root of 15 1 1 2 


9 


ExAurl 


"4 
f Ps. 
„ 


E X AM LE XI. 
een 
What is the Cube Roat of 21 50,42 9 


we Orks n unde 


* 
1 nt %# 4 


| 21 5,42 gien Nuuuber, 
- 1000. Fate To, 


1 anda. a6. 8 


100) F 1T50,42- 10 Frſt Root, 


900 GU 3, Orotient add 
Remains 250,42 a 1 13 2d Root. 


2197 Cube of 13. 
2180,42 den Number, 


hh 1521)— 46,8 ſecond Root, 
4563 N 5 30 6 2b. Subt. 


5500 | 12,9693 third Root 
9126 
3 


Remains (374) 


Gi The VOIR Part Vl, 
ExaxepLiE: XIII 
_ What 15 the Cube Root of. 13 17 


. g OP E R A T 1 O N. | 
s Decimal of 1 + ig r, 3333 given Number, 
8 Cube of 1, 


” + ws & an a: — 


63535 1 firſt Roo, 
73 vol yo. ad 


— — 


D Y of | duda, 33 Cc. 1,1 ad. "ou, 


„18,3333 given Number, 
1,331 Cube of 1, 


363) TE 1,1 ſeco- e 2 


2 r 


"Ge 15633 1, 100647 
1452 _ 
a AS. 
1013 
- Fab.” 
2873 
2541 
e ee 


Remains (3325 a 


In Example 12, Becauſe the firſt Figure in 
the ſecond Quotient, is a Cypher, 1 take 4 Fr 
* res into that Quotient and ſo get the . 

oot of 21 50,42 to be 12,9693, but in . 


22 


13,1 = two ts Figures lu the ſecond 4 Quotierit 
are Cyphers'viz. the places of Hundreds and 
Thouſands are each a Cypher; and therefore 
in this Caſe, I take Figures into the faid Quo- 


tent (you may take 7 or 8 Figures if you pleaſe) 
pod ſo get! 1, 1006347 for the Cube 'Root * 


* 6333333333 Ge. e 


EXAMPLE XIV. 


What is the Biquadrat Root of 4857532416? 
OPERATION v 
. : 8100000000, Huh of. 300, | 


| W 575 32416 | given Number, 
to80obo00)- 3242467 5840 300 firſt Root, 
4. er 30 Quo. Subrratt 


Remains 2467584 260 2d. Root, 
EU TE VL TY BH — 


35 57532476 gien Number 

| 4569760000 Big. af 260 Subt. 
10304000) 287772416 0260 rend Root, 
- 2812 16000 4,0 No. * Add, 


Ab _ » n 


3 


| Remains (6556416, 00 264 3d. Noot, 


Having i the given Numbet according 
to the third Definition, ene that the Biquadrat? 
of 2 is 16, (ver Table) and the Biguadrut of 3 
is 81; now 16, the Biquadrat of 2 is nearer to 
4 the ft Period, x than- 87, the i quads * 

1 9 5 *. 


ay l - 


; 6 0 DTT 
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by in fall Matter, büt-Ltake 8 r, and then the 
hinſt Di viſor is greater than if 1 had taken 16 
unf ſo the given Number Converges ſwiſter, y 
yet If youtake 16 it will be the fame at af, 
only it will afford a Operation more. 
But taking Br whoſe Biguudrat Root is 3 and 
there 1 two Periods ntore in tlia propoſed 
Number, I put two Cyphers to 3, and it be. 
comes 300, Which cubed gives 2060000, and 
(ver RuLE 4) .multiply'd by 4 the Index of the Wl! 
fourth-Power, CAME 44:00. ee fürſt Di. 
viſor, alſo the fecogd Root 260 cubed and mul. 
tiply'd by 4 gives 70304000; for the ſecond Di 
viſor &. ſee the aboye Work. 
Nors, In Extracting Roots out of . hizher 
Powers, the Work may be oft made eajin 
y uſing more Extractions than 1. Thus, 
take am two, three, four &c. Numbers 
ruhicb being multiply d together may product 
the Index of the required Root, and then 
Ex tract ſuch Roots out of the given Num- 
ber, ag thaſe Numbers-ſo niultipiy d denotes 
Ihe Index of, and the laſt Root will be thit 
= - Root, whoſe Hidex is 4 here 2 mulriplied 
* by 2 gives 4, but 2 is the Index of ile 
2 Oquere,r ſo if on tale the Square Root of 
ö * the given Number 4857532416, it will be 
und 69696, mid the Squure Root of 
69696 will be found 264 which"is rhe Bi 
quadrat Roct af 48 57632416 che" ſame 41 
_ : 1-1befare; and ir the trus Root reguired, fi 
7 10 264; raiſel ra tbe fourth Power ig equd 
to the given Number, "x, iff 


Frtractiom / the Squiate Root. 64 
EA AN PD XV. 

What is the Surſolid Root of 12 39950209937 54 
Obxzxa T to v. 


* 


. . 7, Num. 
| 3 ur. of 4000 


„ 


Soc 00 75 F400 1ſt. R. 
e 128000000000, 109, add 


— 


Remains 759852852578 70 S. R. 


1 2 309 502009375 gie en Num: 
115 85620100000 Sur. of 410 | 


141288050000) + 713881999375, 410 8. R. 
2706 449259000 co QA. 


* r * 


Þ a 1.44 


Remains (74416593750) 415,3dr 


This third 00 41 5 raiſed 1 to.the fifth Power 
juſt equal to the givert Number, conſequently 
is the true Sutſolid Root thereof. 


oi That 25 no Numbe fs whole ders 
bein multiply d together can produce , 
* the 4 — of the” Surfolid, its Root mr ſt 
be exttacted as above where the firſt 7 
visor is the Biquadrat of 400 multi 0 
5, (fee Rule and the ſecond Dia 
; Y is, the Biqu pet of, ths ſecond RoW, 
410 1 by 5.” 
COD” 2K XVI. 


Let it be reguired to Extract the Square be} 


1,4142) +,000005900 7 70% ad. Rua. 
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EXAMPLE XVI. 


1 


9 
1 


Root, or oot of the 6th Power out of + or x 


o FEN ANON 
F1z5T, for the Square Root of 3 
Sooo given Number 
| 1, 4 1 firſt Root, 


20 27071 2d. Root, 
14 | 
Remaius (6) 
„5000 given Number, 
4999941 Square of „7071 


* 


56568 2,0 4171977 
44320 4707104171970 
14142 (third Root, 


| ; 101780 Cc. K b 

In this Example, "becauſe 2 Times 3 1 b, 
therefore (per Note to Ex. 14) J firſt take the 
Square Roet of &, which becauſe Cyphers tum 
ſq out in the fixſt and ſecond Quotient, I hat 
at twoDjyidings got the Square Root of 3 0! b 


Extraction of the Square Root 66 


to 12 Places of Fi gures (ſce the Note to Example 
9) Now the Cube Root of this Square Root will 
0 the Root ſought, which take as follows. 


1 Cube of .9 
«707104171970 ——— given Number, 


49— ho ut as _— firſt Root, 
F b 2187 } * Quotieut Subtra@. 


— 


Remains : 3 890 e FIG | 


709 77590 — — — given Number, 
os OR ube of 89 


2.3763) * 00213517 899— — ſecond Noot, 
190104 . 008985 — Quotient Add, 


23413 8908985 third Root for the Cu. 
21386 Root UE 707104171970 or the Sgu. 


Example 35, 5 2026 Cub'd Root of o, 5 as Was regnired, 


SECTION . 5 1901 


12 
— 
11 


—— 


Remains "XT 


— 


* 
—— 22 — 


| | 
li 
| 

4 
/ 


— 
222244 ä—ͤ»—ü1. 0 
D 
F 


44 — Eat ea. ew ot 
= 
* 


. — — 


. 


the Cube Root of this Cube Root will be the 
| which will be the Root ſought (for twice 9 is 1} 
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EXAMPLE XVI. 


Let it be required! 0 Extract he Root of t 
1875 Power our of 2, 72 


& 


— 4a FS % #4 - <a 


Fines: Becauſe 2 babe N. is 6, and 3 time 
6 is 18, therefore (by the Note to Example ple 14 
you may fixſt find 9 Cube Root of , and the 


Cube, Cubed Root” of 2, the Square Root 0 


but from the laſt gba we have o, 8908993 
for the Cube ſquared Root of #, ſo becauſe 3 
times 6 is 18, if we take the cubed Root out o 
890 898 5 it will give the Root required. 


Orxx4riON. 


N any ig off 1 
o, 890898 500 — given Numb ber ; 


3) —. 1091015 —— F 1 frft Root, 
Fe ig” = 9.5 Quotient 8 ubtrad, 


—  — * — 


. emarns 1 * "96 fecoud Rad, 


8908985 5 ——— . Number, 
8847 jo — ube of .96 * 


7948) + 061625 6 — —— ſecond Roo, 
P $5295 25 — — * Add, 


— — —— — ß) 


$329 9628 for the Reo required, 


| 55% 
bas | be Cue eubed rd Roti 
Fenin (99) | 12855 


I think it needleſs to add any more Exam ples 
peing perſwaded that if the foregoing Rules be 
conſidered the Method of Extracting Roots 


the Roots chiefly uſed in Books of this kind 


have not ſpared with Examples. 

Since mean Proportionals are of Uſe in 
Working by the ſliding Rule, I ſhall ſhew here 
how to do it by the Pen, "that the Learn 


may be able to prove the Rule by the Pen. 
. 


EXAMPLE XVIII. 


Berween any two Numbers (ſuppoſe 9o and 40) 
to find a mean Proportional. 


the two given Numbers is the meag 
Proportional required. 


dee Problem 36, and RULE 5 Section 1. 
23 The jowe en Me | 


docs their Produd, 
60 The Square 2 7 that Prot or Sep on 
"FE * —— | 


Extraction of the Squite Root." 66 


muſt be eaſy, but here you may obſerve that 


are only the Square and cubed Roots Slee | 


The Square Root of the product of 
RULE £ 


Roo 


—_— A 
- 


* b — — rr 
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rr. 25 


If ao vive 60, what will 60 give? or, as 90 60: 601 48! 
| : „ 4 0 


| 410) 3600 910) 3600 
18 — — | | : —— 
Anſcuer 90 | Ty Auer 40. 


After the ſame Manner you may finl a mean 
Proportional, between any two Numbers whats 


1 


mh 
— — 


—— * 2 — <A. > 


Nc , 
"ho . | > "4 _ 


2 ue. 


SUPERFICIAL Meaſure. 


SS H EF, Area and Dimenſions are 
T commonly kept in one Name: That 
% is, if the Area be requiredin Inches, 
DDD the Dimenſions are taken in Inches; 
eff the Area be required in Feet, the 
Dimenſions are taken in Feet and Inches; If the 
Irea be required in Yards the Dimenſions are 
aken in Yards, Feet and Inches Sc. Then thoſe 
dd Parts being reduced to Decimal Parts of 
he Integer (vide Reduction) the required Area 
5 had by Working as the Nature of the Figure 
equires, or without ſuch Reduction of odd Parts 
e Area may be had by Feet and Inches: But 
aſieſt of all, by taking the Dimenſions without 
ches or thoſe odd Parts; thus, if you are to 
ve the Area in Feet take the Dimenſions in 
et and Decimal Parts of a Foot, and ſo yo¹ 
ve the Dimenſions ready reduc'd to W 
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and is alſo exacter than to take Feet and Inches 
(if you Work deeimally)- becauſe in Redutinn 
of Decimats there often happens to be a Re. 
mainder . now for this purpoſe, on the Edge 
of Cogleſbels. Sliding-Rule, there is a Line 12 
Inch long Decimally divided (vix.) into 109 
equal Parts, which may be taken inſtead of Iuch 
es, as for Example if you find any Line to be 
13 Feet 1+ Inches long, inſtead of obſerving 
the Line of Inches look this Decimal Line, and 
for 1+ Inches you'll find 122, that is 12 hun. 
dred Parts of a Foot, or 0,125 Decima Pars 
of a Foot, ſo the foreſaid Line is 13,125 Feet 
in Length, alſo any Line of fide of 7 Foot 6 
Inches Length is found 7,50 Feet, or 7,5 Feet 
Sc. There are alſo Rules a. Yard or 36 Inches 
long which are divided into 100, or 1900 equa 
Parts, for taking Dimenſions In Yards and De. 
cimal Parts of a Yard c. which Methods bs: 
ing once practiſe h any that can Multiply 
Decimally, I am perrwaded they will be eaſy a. 
bout any other Method by the- Pen; But that 
this Book may not fall ſhort, I ſhall Work 
many of the following Examples both by Mul- 
tipllcation of Feet and Inches, and by Decimal; 
But before I begin with the Examples, it my 
not be amiſs to lay down the two following 
Tables (viz.) one of long and the other d 
Square Meaſure, | which, ſhew the Parts uſed in 
Surveying, as well as thoſe in other Superfcul 
Meaſute. 11 1 


AM 
# * 


N 


"of — 
* 
10 
= 
— 
UN 
< 
[x] 
5 
2 
= 
8. 
3 


1 


2 


7 0 : 18 ; | ? n a — 2 3 | 
„ F Square M#zAa$SURE. 899 
| Inches. | BS 
2 
ULaches. 8 Links. 8 8 Q 
'T 3 E S 
Links. A ; F Feet. 82 
- - 7 * 8 n 5 — 
Feet. 144 2, 295 * Tards. $65 
Yard r 2 8 * | 
ards. 1296 20,755 9 I Perches., 8 S a 
perche 3 Wn 1 a FL 
S [39204 | 625 272,25 30,25 | 1 Chains, 12 I 
e, — . — — |S 
Bains: 627246 1oooo 4356 484 16 I Aeres. 28 
— — — 1 — | — — ) | | 2 
Acres 46272640 I ©0000 43560 4840 160 Io I Mile 2 
; * ; Ii S 2 
Miles. 401-4 480600t 6 4000000 th S 
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A Tas uz of Long Meaſure. 
Lol R Fo Foot nd. Fed | EFT e 


Inches 


E | 


: ” 
* 


Links. Ir, 5 154, 56 25 


182 3 | 16,5] 


3 E 


That is,, 36 Inchetor 4, 36 _— 4 320 
Links or 3 Feet in Length , makes — —— 
1 Yard in Length &c. | "OY E 90 


How to Reduce one kind of Meni 7 


to another. 


a greater, uſe Multiplication ; but 
| great Number is reduc'd to a le 
3 | Diviſion. 


EXAMPLE 1, 


FU (i Square Meaſure) In 34, Sue Turi 
| bow many 1 8910 Feet * 0 Inchis 


* WA 


When you mm OY, A less Number i 
RuLE 


— 
— 


of A Erl. | 
11 1 | . 
4 . — * a 0 


"y 


Superficial MEASURE. 74 


TEX. 


4905 Square Feet in 54 f Square V ards, 
144 Square Inches in 1 Square Foor, 
19620 

19620 

4905 


70632, Square Inches in 490,5 Square 
Feet, or 54,5 Square Yards. Pn 


EXAMPLE u. 


In Long Mzasuze) In 547 F. ards, how many 
Feet and Inches? 


OPERATION. 
54, Yards, © 
| 3 Feet in one Yard, 
"0" — - FI . 


163,5 : Feet in $4% Yards, 
12 Inches in one Foot, 


3270 9 N 

1633 „„ 
"1964.0 kes in 163,3 Fre, on. 
1902.0 Inches in 103, 3 Feet, ON 


And 
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And if you are to Reduce Inches into Feet 
and Yards, it is but Dividing inſtead of Multi 


-plyin 
Sale. How to Meaſure a Square ;\ ö 


| Multiply any Side of the given 
RuLt 8 Square by itſelf and the Product 


is the Area, or Superficial Content 
by THEOREM 7, Problem 164. 


ExamnPLE III. 


If each Side of a Square be 7 Tar 6 Inch 
Nat is its Areas 


B 2 Feet and FEI | Decimalh 
R * 7-5 F. 
16 


ID IST onus 
* £4 79 598 


| Anſwer "I 3 A 56.25 
By the SLIDING RULE. 


Set 1 on the Slider, to din „s on the Ruit 
then againſt 7,5 on the Slider ſtands ds 56; on thi 
. RuLE the Area required. | 


How to Meaſure a rightangled Parallegran 


| Multiply the Length by the Breadl 
Rus, 3. 2 and the Product is the Area, ( 


THEo, Ty Problem 1 = 


Superficial MEASU RE, 76 


. 1 


EXAMPLE IV. 


If the Length AB be 10 F. 9 I. and the Rreadth 
AC 2 F. What is the Area in Feet and Inches? 


By F. and J. Decimally. 


| 3 F. | 
10 r 4 . 10 
| 2 — =AC=2 | 
_— D 


— — — — 


fnſ.21 6 Anſwer 21.50. 


By the Slibixe RULE, 


der 1 on the SLIDER, to 10,75 on the Rule, 
then againſt 2 on the Slider, ſtands 21.5 on 
the RULE , the Area required. 


How to Meaſure an Oblique-angled Parallelogram 
as a Rhombus or Rhomboides. 


Multiply the Perpendicular let fall 
from 1 of the Obtuſe Angles upon 
RULE 4. the oppoſite Side, by the Side op- 
N poſite and the Product is the Area 3. 
J By TfEOREM 8. 


EXAMPLE,V. 


If the Length DE be 2 F. 1041. and the Per- 
pendicular DP 9 Inch, What is the Area 2 


* 


0 
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Ay Feet and Inghes, Decimalh, 


Dx Eo: 5 . | F. 
PR 5 \ * 2 : 10 — DE 2 2.875 | 
3 G 998 8 =D = ' os 


Anſwer 2 1 10 6 14375 
| | 20125 


— —c — 


1 Anſcuer 2.15625 
By the Sliding Rule, 

Set 1 on the Slider to 2,875 on the Ryul 
then againſt 7,5 on the Slider, ſtands 21,5625 
on the Rule. | 

But becauſe the ſecond Term „7s is multipli- 
ed by 10, (viz.) made 7,5 the above fourth 
Number 21,5625 muſt be divided by 10 and 
then it becomes 2,15625, The Area required 
by SECTION I, een 


How to Meaſure any Plane Triangle. 


'Y Multiply the Baſe by the Perpend. 
| cular, half that Product is the Ares, 
RuLE 5. For Multiply the Baſe by half the Per 
pendicular, - or. half the Baſe by the 
| Perpendicular, any of theſe ways 
gives the Area, By Theorem 9g. 


In the righr-angled Plane Triangle ABC, if ih 
+ Baſe AC, be 7 F. 10 I. and the Perpendiculi 
5302 F. 3 L What is the Aru ?, | 


( 
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37 Feet and Inches.  Decimalh, 
VA 
2 3 = BC = 2.25 


11 391665 
1 156666 
— 66 
2 | oy. 7 6 — 
2) 17. 624925 
3 


Huſr. 8 9 
| Anſwer 8. 81246756 


B) the SLIDING RuLt, 


Ser 2 on the Slider to 7 8 3 on the Rule, then 
z gainſt 2,25 on the SLIDER, ſtands 8, & 1 on the 
Rule the Area required. 


E X A AFP LE VII. 


n the Scalene Plane 7 riangle IB H if the Raſe 
IB be 10 Feet 3 Inches and the Perpendicular 
HP 6. Feet 10 Inches, What is the Area of 
that Triangle ? © 


Feet and Inches. Decimally. © 
ASE 1 
03=TIB 3.4167 = 4 PH 

3 5=x HP 10,25 = BI 


— 


— 


1 170835 
433 


o ·˙ 1 
35 0 Dj 35021175 Aer. 
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By the SLIDING RULE 


Ser 1 on the Slider "to 3,416 on the Rule, 
then gong 10,25-0n the Slider ftands 35,04 
on the Rule, the Atea required, \ 
EXAMPLE VII. 
In the Iſoſcles 7 riangle ABC if the Baſe AB 


be 7 Feet 4 Inches and the Perpendicular CD 
11 Feet 9 Inches, What is the Area? 


&. 


D | 
By Fret and Inches. Decimalh. 
F. N vu 7; 
It 9 D = e 
3 8 = AB = 3,667 
SY IB 8225 
7--10\ 0 5 7050 
9 9 —— „ 7050 
Anſuer 4331 © "© - + $635 


_ Anſever 43007 


Sapeffieint?-M/D ABU RE. 0 
2p bb 6115 W Nb ü. 


Set 2 ön the 910 F 15 9,333, dn hb N. 
then 19 5 117 Wipe il ſtahid fl 
on the Nile, the 22 Required. 


Nortsy The thre? Lift xamples. are..wrought 
three Nene ft Examples, * Rule 6, 
a Plane ae 1 . + hee, the 


A-. The: Wk. 7 75 the * .augl- 74 


Triangle, E 17 a Perpendicular 
be angle, Examy 2 5 A, to the Hypo- 
then. N, half the Product of this Per- 
pend dicular 4 mule "will give the 


Area of the T, rizgle, the ſame as before. 


6 Stries! the Methéd of Feet and . Inches i is 
© fully explained in G- hh 2, I think it need- 
* leſs to Work. an more Examples thereby; 

* and ſo in the following Exa — I ſhall ſup- 

* poſe the Dimenſions-tobe 75: 34 ecimally 48 


* is taught at the * of this Section, by 
3 „cheese a any Fi Bi is ſoon 
1 — as 5 the ſattowing: a - 


How to Meafure a Pie Hung without a Pere 
POO by having The Three . *. 


N n 6. dee An 3 


Tom blf the N des, e . 
Half gen and three Remai Yo. 
Multipkcation, the Sguare ; 
70 0, 66, Pao. 170. 
iA | 


lalt Produ is the A 


* 
: — 
Wo - 


E A. IX: 


—— oa 


2 
* 2 — 4 - 
* — — 


- 
— 
— g— — f : ——K!,ñĩ,öi½)⅝5g⁵ꝓ K — ——— 
22 ww 7 
- — — — —— — 
* — * — 
2 — * — —— * 2 — — 
- — = R = * = * 8 — = — 51 — _ — L 
3 „„ LS of _ — 
- 5 


% 


81 T Unibertal Meaſſaer Rare 
ErX1AM EH E. R. 
7 oe 7 9551 72 ant EF, if 


he Side D op: He 1 4 FED 56 
| t 15 the ereaf Tis: Sf * 25105 a 


f 1e 2 5 olg 29 95 = 63 63 65 


To i031 11 Wi enn 41 — EF, 56 4 29 
T7 | . 56 es FTB * 


1 SR & - 4% #\ AY IC 2 "20 34 
7 | LG IAIN 0 \\ N Q 126 Sum Stuss 


r 14 5 +7 


N 4 Sp . - Ng be * f 1 ” 
* "IL os I. kD 9 4 KS TY L 
" 3 » oY 


W In um 
wht e eee 
4 x n 
* * 1 9 1K A 
E 
| | * err 
8 e de 


1 als \ Fa 6 \ WA r 1 RO 0 "_Y 


&i avilnt Fro 1% to I Ln PUTT" 
b 3240 1 ATT. i I Ras * aa TO AR öl 
- 491307 „ena 2 88a #16" WW of a 4:4 
at F, N . CITED 88a is, l | 
8 TILE SES WL. $5 &- A Si! * * 
ehe ei to ae pls 14 un n 
110 0f 21 5117211 VL 2234 b rd a, 


s 
* n 3 * 4 Amn. 
5 TREO . 3 2¹ * 288 8 = 2* BY 15VJ959 


— 
— 


= 
— 


EW WR It 4 291966 , \ y n * *dþ N wh . 


N TY v4 * 41 * J Anh Ar f 


ab Produts 1 328 (514-24 Area ahi 
th qd wes 107) 798 686 t) Tue i) Yd o! 


a 44449 len ben . 
N EY 11483 )'39200 | des \ 


Ori +© 11 864 00 +. 3\#3 Sd x! 
| Remains, 1 has 


: 


eee gn f. 5827 


This Method ſomewhat tediqus need 
only be ufed hen OE Rs, IS Required, 
0!herwiſe, you may from pig oY given Sides 
lay down the Triapgle' 7 or Prob- 
em 28) vad Meafure odt 4 Pirperidiedfar 
and Work by" the fifth" Rule: Note, that Rule g 
is inferior t Nee 6 in Trutfi '( for they are the 
fame by Prob. 170) Bur ge Sides of The TI 
angle being large Numbers you muſt Uſe —— 
Scales and great Accuracy in drawing the Fi 

if you get the Perpendicular ſo true as to Perform 
the Che eneflacd: with the above Rule 6, this: 
Method is of great Uſe in Surveying, when by 
Reaſon of e Obſtacle u * 
1 J. | 


13 Zn 
85 Sc ALB and * AFSES, I 


Having found ther Sum 63, an 90 1 
Difterencgy, 7 22, 34; s before. 1 1, to ha 
hen againſt. 7 ſtands 44.1 : t0-44,L, tha, 
gainſt 2,2 ſtands 97,02; again ſet 1 to 97, 02 
hen 2painſt 34 ſtands 329,868 ſo the Product is 
229868, for whoſe Square Root, ſet 1 on the 
lider to 1 an.the Line D, then againſt 3300, 
dn the Suden ſtands 878, that is 575 for the A- 
ca required, See Section 1. 


I . Becauſè 329888 if near 330000 Itake the 
„ Square. Roat of 3390; which being 575 

© and mültipljeg by 110... Ck, 300000 

« * Was divided 9; [as guar 5 ess 

575, for the 80 are 330000 f the 

Area required el.. 1 Heu; 


„ 


J 
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Mafia Þ# 


"both en, w Aal het, 0 
* 2 70 5 5 1 LE 7 


- Mouttiply half the Sum of the two Perpen 
diculats by the Diagonal, and te ProduR 9650 
Aren: Thevrem 10, or the Nr, af ane ** 
i- : er au 90 $A 


„ 


EXAMPE Ty L 0 


Þ "Y Tage ACBE, hs. ab AB 
fe, the Pernendienlar OD, 40 and the 


- Perpendicular” FE, What is the hea 


as mw ³. 3 


241 


— —— 
2 —— os 


— 
— — 
o — 


— — 
— — — — 


x re We d, 
if & 8. Fe EF, | 
1 | . 
| 28,5 Soom Feger 


14, => AB, 
— * has 
e 83 W eg Fs Pull 

- $5 A 4 (23-23 (> 808.8 740 2 A, 
IT 54 of 7 18 


Neg loads 
H 943 n 379 £7 36117 260758 5 5 e hett 


7 Ne $I 


7 By. the Sri Rote. 

5 PRs the SLIDER OR the Rub 
apainſt” 28,2 on the bis ds 260,8 
2277 f N 8 1 i 
e . has 2 thy 


. , 
34 & * 4 


1 
— 
4 


\ 
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How to Meaſure an Irregular Fiouxg. 


R U LE 8.— 1 
Divide the given irregular Figure into Tri. 
angles and 'Tr. zias by- drawing Diagonal 
100 perpendiculars 8 the Sum cf all the 


Areas ot thoſe bia es and id Trapezias gives 
the Area of the propoſed Figure. 


EXAMPLE xt. 

tit be i G. ta Maſure the irxezular Pen- 

on ABCD.E, / Meaſurigg the Diagonale 
AC 20,75 and E. C 24, the Figure is Divided 

into the Triangle 2D E, and Trap-zia CEAB 
1770 e are De 40 By "ey 
410% 


99.6 Area CDE. 


——— 2 


| 

i} 
I 
I 

= 


| i 
| 
| 
1 
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Ad . o re 


— * * * * 


{a 2) 16,4, Sum  Perpendicularg, | 


ei}: fiD.; * 1811 12 

dean 1 X '\ yl [hy 

* 1 2 18 . 

du: s 15 8 Wo 71 W . & 
.20 AC 

* he 88.350 = a "1 KN 

ew; =» a6 - * 
48 E 

16600 


vel * 17d. 70 Yo” e rl (= 1 
n adt 9958 5, Arat Tri angh, * E, 


* N 


269,75 be of ABEDE ae 


"The Meaſuring of this by the Str 180 Ruls 
3s eaſy from Example 8 and to. 


How to Wg. aſure 00 Regular . 


* - EE N. 

Multiply ons, of the S4. ' 
pendicular let fall from the Centcr\or Middle 
of the Polygon to the Middle of ne of the 
Sides and that Product -mutriptied by the Num 
hor of Sides gives the Area, of the Polygon, 


3 
EXAMPLE: Fu. 


each Side of a Regular Hex te: 30 and 
97 Perpendicular or Ruit 807 its 725 bt 
Circle 26, What is Its Area ? 
\ 10) Co I RY 


N 


If the Pep 


Superfein: MEA U 1 E. 86 
2A Ane 0 oer n p. js 27 out 


2 12 4 
0 RR 211 


12g = Ce the Frrpendicu la; A 
; JO = — AB 4 Side 1 the Polygon, > 


ñu— — —— To 


390 = Area T riangle AB G 
6 = Number Sides in the Polygon, 


2 340 = ne rain. 

1.0448 B75 ; AE. 
But in Meatuibg Re. 3 
a Polygons it. often +, 4 

pens that there is 

1598 given. but. tbe. N 
Sides and then the Per- 
endicular may be found 
u- Tian 
e 

* 


— 8 
| 1 


. 1 . 9 
. wa pot 

p 6 PE 

* * 1 = * E . - 
, £ s \% 1 
P .. * 
j , 2 2 * * # P » 
- _ - 7 


„ s 
As Sine Half the” 1 * 
as 21 ere Gen . d. 9.69897 


| ko fie en Side AB nj Ae T's. 17609 
| d 18 Sime Comp erent BE Os 
Sine Angle CN — I d. 9 1993753 


Tothe roqured Perpend es 25,5 
Ox* 1 we” ſoppoſe the Sie AB =," 
lngles' ing ſtill the fame .we-ſhallF Red ch 
8 tar” Er tobe, 8 hich muſtiplie 
3, haſt the Sum of the Sic es f the give 
1409 ſee Theprem BB) pes. 9 for th 
tea & on We | is | Uriity or 1 
crefcre by Theo, ; Prob. 85. if 9 
tuply 


85 Th4Uniiverſal Meaſuter Part il 
tiply the Square of the Side of any Regul 
N on by 2,598, the Product will be the 

rea BE thet Hexagon; ſo if we repeat the laſt 


e wherein the Sides of 1 + ha Hex: 
gon * each 30. 


- Py A 


= 


— — ů 


| 990 "066 $9 art 5 A | 
A- : 598 Jo of a Regular Mex addi 
yy. (ho ſe Sid ii gy” 
A 2331 90 Area _ as bejore.. 
e151 "T8999 e 
4 T A B L B for Mir Ae 
„Regular. ver 


/ 


I 


1 


| 


5 
$ | 


-Names of 
- PoLYGONS, 


Multiplier 
into : 


as | 
$474 


Half the LEY 
Y 2 t Center, 


- - 
— * 
* * 
* 
. 7 3 
'T by 
—— , 
* 
1 * 


3 * 
UN > Ad. 12 1712 


— 
* p< „ \ the 
= " * » 
* 
bas . 


Wa 
„ 


> 


— 


pb 
( 9 © 4 
£ 
- * 
1242514 - oy 
* - = 4 
- ' 
- «% 2 
” — * © a 
5 ) | 


At 


. 9 


A ed MEASURE. 23 


wed every Circle contains 3609 and a 98 
Circle 180, therefore, if yon divide 180 by 
the Number of Sides in the Poly ygon, the Quo- 
tient will ſhew the half. Angle: at the Center, 
ſo 180 divided by 3 gives 60 for the Equi- 
lateral Triangle or Trigon c. of the rel as 
in the Table. 

Likewiſe if the Side of a Regular Polygon be 
its Perpendicular may be found by plain Tri- 
gonometry as before, and alſo its Area: So if 
the Side of a Tri 5 7 be 1, its Area will be 

0,433013,” alſo if the Side of any Regular 
Hexagon be T its Area will he 2,5998076-£90. as 
in the foregoing TABLE, And, thus you may 


is Unity or 15 (the foregoing Table only extends 
o one of 10 Sides). KN then, by T. . 35 
1 General... be bebe 


| ” Matty, the Square 
of any regular Polyg 


„ G 


of the Side 
on by its Ta- 
15" bular Number and . Product is 
RULE 10. 4 the Mien -of that Polygon whoſe 
B 525 qu ſquar d, or the Square of 
> Bide. divided by the Diviſor 


Y gives the Are. => 17 


EX AN PLE A. 


If the Side of a Regular Pentagon be 50, What 
Sits AREA? 


A 
- w F * 4 


/ 


"We — 9 5 


nd the Area of any regular Polygon, whoſe ſide 


M OPERATION 


3 


3 | 


89 TheUniverſal Meaſurer Part ll. 
| OrExATION. 
1,720477 Tabular Numb Pentarm, 
1 THO 72 Us ” er for a Penaꝑn, 
— Square of a Side 


860238500 | 
344995 4 / 


4301, 192500 Area required. 


By the SLipinG RuLE. 


SET 1 on the Line D, to (the Tabular Num 
ber 1,720477, or) 1-72 (will ſerve) on the 
Slider then againſt 5 on the Line D, (for 50 
off the RuLE) ſtands 43,01 on the SLival 
which multiplied by the — of 10 (becauſ 
50 was divided by 10) gives 4301 for the Are 
of a required Pentagon whoſe fide is 50, vi 
ther Inches, Feet or Yards G. 


Again, for the Hexagon ExanLi AM 


SET I on the Line D to 2,598 on the ii 
then againſt 3 on the Line D (for zo is fit 
Rule) ſtands 23,38 on the Slider which mul 
plied by 100, (becauſe 30 was divided by 1 

ives .2338 for the Area as before, ſee Rule 


Seton 1 


4 


if 


50 
ef 


Superficial MEASURE go 
How to Meaſure a CIR CLE 
RULE NI. 

Multiply the Diameter by the Circumference, 
that Product divided by 4, gives the Area: Or, 
Multiply half the Circumference by half the 
Diameter, and tlie Product is the Area. by 
Theo 13, Ng: | 


EXAMPLE NIV. 


If the Diameter AB be 100 and the Circumſer 
ence AB, AB; 314,16, What is the AAA, 


I 67,08 = AB,AB 
50 — Ag, 


78 54,00 Area required, 


By the SLIDING Rulx 


SET 4 on the Slider to 314,16 on the Rule, 
againſt 100 on the Ser ftands 7854 on 
be Rule the Area fought: Orheawiſe, ſet i on 


* the Slider ſtands. 7854 on the Rule, as 


ny - 14S, AREA... | bs 


loving given. the Diamezes. of a. Circle. ta, fin, @ 


e Sliger to 157,01 on the Rule, then againſt _ 


* * - -—- 
— ————— — — ———— —— 


a - 5 - > " — 2 " = = 
_— FT. = = = = _— he 959 1 — - - 
\ — CID — = — anna 
— IP nbe <.is2 i Q K = 
— — — — -_ — — — - — — * — — 1 * 1 - — — 
0 — © -_— - - 
* 
; 


Rule) ſtands ,7854 on the Slider, which mult 


| | | 


OM 2 I ve is. » Lf eiae | 
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4-443 19 } N 5 — T? 5 
| RULE XII. 

. Multiply the Square of the Diameter by 

7854 and the Product is the Arca: Otheruiſ, 

Divide the Square of the Diameter by 1,2731 

and the Quotient is the Area by THEO. 30 and 


. 


Example 31 SECTION 3. 

| EXAMPLE XV. 
If the Diameter of a Circle be 100, What it 
| r 


100 
100 


5 


Multiply looco Square of the Diameter, 
7854 Conſtant Factor, 


— 


78 54,0000 Area. ſought. 


" : 4 2 F 1 * 
- By the SLiping Rur. 


Sg 1,2732 on the Slider to 100 on the Ru 
then againſt 100 on. the SLIp ER ſtands 789 
on the Rule, the Area required : Otberuif 
ſet 1 on the Line D.to 5854 on the Sli 
then againſt 1 on the Line D (for 100 is. off ti 


* plied by the Square of 100 (becauſe. 100 wi 
divided by 100 gives 7854 ſor the Area as U. 
fore; SECTION N 


Not 


Soßericial MEASURE". 9D 


Nor. That by Prob. 172. the above Ratio viz. 
1. to .7854 may be reduc'd to integer 
Terms the leaſt of which will be 14 to 
11 from whence we have this Rule for. 
finding the Area of a Circle viz. As 14. 
is to 11, ſo 1s the Square of any Circle's 
Diameter to the Area of that Cirele which 
the Learner may prove at his Leiſure.” 


wing grven the Circumference of a Circle to 
( bond y 
rA. 
Multiply the Square of the Circumference by 
07958 and the Product is the Area, by Theo- 
em 31 Prob. 167. Otherwiſe. Divide the Square 


f the Circumference by 12.566 and the Pro- 
_uct is the Area, per Note 8 Section 3. 


* 


E A ,L E MN. 
the Periphery-of a Circle be 314.16. What is 
the AREA? | . 


\- 5 
| i 4 
* 
1 
i} | 
7 * : * , | F , 
2 6 1 151 B78 * PR @T | { - 
Gerl 
| *y ERATION 
_ 0 hb 
WO” DFI err N 
FE Wo 4 ; t # % - ' oF \ 
” # .S " ” , ” a " a 4 8 Þ „„ wh + , F 4 * * 
Ta" . 4 


6% Sw + { %4 9 


— 7 — — 
2 8 
* - r * 
— a. 9 l — * 
————— "= = 
- w « 7 - = — 


3 ——— 


- ow. 4* 
= — — 
- 


— —— ———  — —  — 
. ihe — — 
a — . 
- — rr 
* 
— — 


7 


— — _ 
" 
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OrERATION. 


By Diviſion. 


314,16 12.566) 98696, 5056(785 4,2 Area, 
314,16 | 87962 


188496 107345 
31416 1005 28 
125 664 : — — | 
31416 6817 | ſee Seckian od, 
94248 6283 | contracted, 
28696, 3056 Square Periphery, 534 | 
85970, Inverted Factor, 502 
690875 ſee Note 6 Section 3d. 31 g 
88827 | | 23 
4634 — 
my 8]. 


: 785 4,26 Area. | 


Thus you may ſee that all theſe ways 0 
Meaſuring a Circle are nearly the ſame. ſo th 
you may uſe that which comes neareſt to Wor 


er GRE | 


By the Stripe Rue, 


SET 12,56 on the SLI pER, to 314,1 on Wl 

Ro Lx, then againit 314,1 on the SLI DER ſtand 
7854 on the RULE the Area required. Or, 

I on the Line D, to ,079 on the SLIDE the 
againſt 3,14 (for 314 is off the Rule) the"! 
riphery on the Line D, ſtands 7854, on 1 
Stider which multiply'd by the Square of 10 
(ſee Rule 4, Section 1.). give 7854 for the Are 
as before, e Ho 
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ow to Meaſure any Sector, Semi circle or Qua- 
drant. 


Multi ply the Radius and Arch the 
Rok one by half the other and the Pro- 
br 14 Ydut will be the Area, by Theorem 
14 Problem 165. | | 


EXAMPLE XVII. 


If the Radius or half Diameter be go and the 
Length of the Arch 80 2, What is the AREA? 


1 
80,25 = the Arch BC, 
25 = + the Radius, CA, 


2006,25 Area required. 


* 


a5 Th-Univerſal Meaſurer Pal 


By the SLipING RULE, 


Ser 2 on the Slider to 50 on the Rule, then 
Sgdinlt 8 © on the Slider for 80; is off the Rule 
ſtands: 260, 6 on the Rule which multibly'd by 
ro (becauſe 80 7 vas divided by 10) give 
2006 for the Area. 


5 
EXAMPLE XVIII. 


#, the Radius C A be 50 and the Are AB! 
- . 218,56, What 1s the AREA? e 


my we, 


109,28 = 2 the Arch ABA, 
= the Radius CA, 


Hy the SLliping RULE. 


SET 2 on the Slider to 218 20 dn the Rul 
hs. inſt 30 on the Stider ſtands 5464 on 
e Area * 


a 
3 
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How to Meaſube ay Segment of a Cixcrx. 
RULE XV. N 
It is evident by the Figure that if from the 
Area of tlie Sector C AB A (found by Example 
7) you take the Area of the Triangle CAA, 
bund by Rule s) there will leave the Area ot 
he Segment ABAP. | * 


EXAMPLE XX” 


the Arch ABA, be 28,655 the verſsT dinb 
or Height of the Seament PH = 6, ant the 
Chord of its, Baſe AA = 24,98 by hich yorll 
find the Radius CA of the whole Circie to be 
i6, and C P the Perpthditular of the Triangle 


CAA 10 be 19. 
Then, 28,656 = Arch ABA; "_ 


from 229,248 = Aria Seck. ABAC 
Tabe 124,9 = Area Triangle CAA 


kei 104,348 Sc. ABAP repd;” | 
; $65 44d + 4 I x 
5 = en 00? Y 
OTE ES” 25 
TAS) 15 © % | * "TSS -;- 


— 
43 
— — —— — —— —ͤ — 


N 
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-By the SLibinG R. U LE. 4 


Fix1T, Set for the Sector as in Example 17 
or 18, and then for the Triangle as in Rule 5, 
the Difference between thoſe two Areas gives 


the Area of the Segment. 

If the Segment be greater than a Semiccircle, 
the Rule is the ſame, only you muſt add the 
Area of the Triangle, to the Area of the Sector 
as for Example 20, let the ſame Things be given 
as before but let the Arch ABA be 71,8752, and 
the Segments height PB = r 


5 * Then, 71,8752 = arch ABA, 
4 | 8 S Radiu CA, 


2 Ta 575, 016 Area Sell. ACB4 
, add 124.0 =, Area Tri. AC, 


. 6,99,9016 = Area Seg, APAB 
24,98 = AA, 
F 
A aan 7 WR Y F 


e 


8 | L 

Or, The Area of any Segment leſs. than 
Semi ty ohh + be had pretty near Truth by 
Theorem 28 without the Arch which*in Word 
gives the. following RuLE 16. 

4 A the Radius of. tbe Cingle zy the Dif 
 - ference between the ſaid Radius and Height 
the Segment, that Product multiply by 4 and Di 
we, the laft Product 5. to the Quotient alt 
he Square of the foreſaid Difference and Aura 


\ 


4 
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the Sum from 7 of the Square of the id Radius 
and the Remainder is a Dividend which Divide 


by 3 of the ' ſaid Radius added to the ſuid Dif- 
{rage this laſt Quotient multiply 4 1 the. 


— _ — — 


Chord of the Segments Baſe gives the ds the 
degment. 
Ler Ex -mple g be TRE by this 1 Thus 
Example „ rh \ | 
15 = Radius, 16 = Radius. r 
1 10 Dit, berwezn Radius and Verſe 
yo ek LR [ Sine. 
96 \ 221 40 | 
16 + rod, 4 2 16 = Radius, | 
r 3 | 
256 Sq: Radius, 3)649 © = 
N —— — *⁴⁸ 
777 '- Dad | 
$1792 En : diff. 4 2 = 4 Rating: 
| — 10 2 diff. Add, 
. $973 Raus, N 3131 b 3 
3134 aff; Sabt. WE | 34 Diviloe, 


34) 284 ble 


9 0 l. 5 
12,29 N Cord, eee, Bae wp. 


i e ant 8 1 
167 A Yee ve 1 
N * 1 


. PO >< <6, 6 *. 


104, 289 8 Which: ae der a fall matter Pk 
Truth, by ExANPþE XIX. | 


cries in Step Prob 16 the Area of 55 cir- 
an Segment: may be. foutig; and "OO. 


| 


By either” of theſe Methods as alte by the . 
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2 Table of the Areas of Segments conftrutes 

Thus, if the Radius of a Giicle being 1, be 
divided into 1000 equal Parts ang thro? every 
Pert Chord Lincs be drawn. then the Semi. 
Circle will be cut into coo Segments the verſed 
Sine or Eeight ct the firſt Segment being oo 
now the half Chord of any Segment being 
mean Proportional between the verſed Sine ang 
remaining Part of the Diameter the ſaid half 
Chord may be caſily found and ſo the Ares d 
this Segment by the above Methods will be 
fourd .cco0421. In like Manner the Heigh 
of the ſecord Segment being, ooa Its Area dil 
be fcund ,coolig1g EF. Tor any other, and 
having thus got a Table the Area of any Ci 
cular Segment may be had thereby, by thi 
© > "SAM + 03+ 8 
Divide the given verſed Sine (with 3 Cyphen 
anrexed) by the Diameter of its Circle, ſeek 
the Quotient under V. S. and take out the 
Number agzinſt it under Segment Multiply ths 
Nun ber by the Square of.the. Diameter and 
the Product is the Area of the Segment. 


Note V S. Sirrifies werſed-Sine, and dg fin 
—_ erer the Areas which anſwer to thy ty 
Sire o er againſt them. 
The Reuſon of the alove Rule is from-Theora 
1 and 2 ſor circles being fimilur Nigg 
as the Diameter of any Cini 16 ro um Fl 
- of that, Cirtle ' ſo is -the Diameter of ff 
BY ox Circle 10 the like Part af» that Cin 
es, 1, which. proves rhe f Fuß 


ws 


the Rule, and: as the Square M any Circle's 
Diameter is to the Area of 4 Seg or 
Pure of that Cirels, forts lend 
other Cirele's Diameter to the Arta's nook 
Part by Theorem 3, 1 proces'th 
Pare: of this „ ” uy 
| (5? 9-5 ren wo 
In 81 


FE XAMP LE, — * 1 75 
the Radius le 16 and 10 44 j 
Example 19 and T% to fin Fed 

Table of . „ ro 1 72 


6000 (, 18 | inf .1 
32) "3 375 * 26505 . 
55 5 e. 


f | "a um | 
E NET: 
— 10190 „ eee enge 
. e ety „ te, Ger 
160 3 19 SI 1s 3 70 6 9 
16a, „ mn 1497 t 7 
N 2 Ilir s J A 


500 viz. 3 places of Figutes under. 8. 
this Quotient is 26751 | theretore' take 
degment for 187, and 4 day by the Rule of% 
AS 187 is to its Se ment, ſo is 187 to Forg 
its degment and o may you find «Pro portt- 

wh 'art- the £ ben is „ yy 
therwnſs the 1 

2 h * 5 i 


4. . * 42 14 d e " 
— 


=, 


K Becauſe the Ragivs of the Table is 2 un 
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Y' yi. Dd By «ther. BUD Ru £8. 
JJ IRIURQNC A 3 3% At Nee 45 
1. Scr the Diameter 32 on the Hider to the 
verſed Sine. 6 on the Rae, then agalnſt 10 (f 
is off the Rule) qu the Slider ſtands 18; 0 
the Role which divided hy 10 (hecauſe the f 
Term et was multiply'd by 10) gives ,18 7 
1875, this look'd for under verſed. Sine ſtand 
_ againſt . 10 1% under Segment. ſo if the Rain 
£ a N and the hei bt or verſed of 
Segment" 31875 ihe Arca of that Segment | 
VS x Ee Ba 


107 SET r on the Line D, to toro ont 
uger then, againſt 3 (for 32 is off the Rik 
Hike Line U. ſtapdst 1,043 5 the Hider whit 
multiplied by the Square-of 10 (beeanſe 32 
divided by 10) gives 104, 3 for the Area of f 
Segment required. '_ ... 5 


lf from the Area of the whole Cirdeyr 
take the Area of this Segment there. will le 
the Area of the other Segment which is great 
than a half Circle, and thus you may find i 
| * of any circular Segment. 
klaving the Diameter, of a, Circle given 
Lic its e ee by Theorem 27 Prob. 
If the. Diameter of a Circle be 1, the Periph 
Hl ghat Circle will be 314 % therefore, by Th 
tem 1, 36 1; is ta 346% ſe is any citcle's 
amcter te its Periphery,, but by: Prob. 172, # 
is to 31416. ſo is 7, to 2a, not differing 00 
from Truth, allo as; 1; 3,1416 113: 
not crring ,000031, from whence come 1b 
ways to this Article, cx. RULE 
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XU 1 E XVII. 


- Multiply the given Diameter by 3;1416 and 
xx Product is. + Circumference or, as 113 is 
365 ſo is the Diameter io the Circumſerence 
early, Or as 7 is to 22 ſo is the Diameter ta 
e Circumference which uit . ro may 


ve for any. ordinary Uſe... + ie 


— 


EXAMPLE XX, ane 


th Diameter 1 4 one te 325 ne u 
1 Ks os. 


— 
* * te «> . ” ” F 
o 


S 3 ' 


vin od of 11 ts 
aſant Factor Re 72221232 11335511322 
Diameter —_ 32 32 8 
2 ·—  — — — 
62832 44 710 
eee eee. 


Periphery = 2 312 27764. n 155 e | 


Þ «&+ 113 \ »4 bo hs 


e 100 7 . ma 
K 2.74 ; EC | 60,0 
Ittrueſt becauſe 3,1 416 we” 


"ut 3,141592 tec. 
RO 2 Fab. na. 


— — 
212 


144% 4 


gn — 
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By ihe 8181 Roxx 


8rd on the Slider to 22 on the Ryuls then 
. zu on the Slider ſtands . on the Rel 


nd required. 


Wa en K E _— 


Having the Circumference af a Circle "oy to 
A find ts Diameter. * 


By the laſt Rule, if * Citeumference be t, 

- th& erer will be 3184: therefore, Multi 
ply the given Citcumference by 3184: Other. 
wiſe, As 22 is to 7, or, As 335 1s to I13, ſo 
the La to the Diameter. 


Er 4 ur L 2 NW. 


Hg the Periphety be 100, 3. What fs the Dieter 


22 -* 7 3-3 100. 


7 
— ſ—:——— 


> 7935 o Dip 


a v0, b 2 = Yo 
q : 


270 


By the Stibixe RULE. 


2 


Ryle, the Diameter ſougit. 


Area by Theo. 26. 


AB 15,6; What is the AREA? 


156 =AK. 


1560 
163.80 ; 75 6 
2 


* 
— — sS' © % 


10,5 = DC, | 2 
— — 1 ö . 4 
780 . . 6 85 | 


F 
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SET 22 on the S ider, to 7 on the Rule then 
wainlt 100, on the Slider, ſtands 32 on the 


How to Meaſure a contmon Parabola. 


Multiply the Axi s by the greateſt 
Rulr 20. <2 Ordinate, I of that Product is the 


WWW 
F the Axis DC'be r0;5 and the greateſt Ordinats 


D 


0 


* 


Ly 
b 
* 0 
8 


109, 2 equal the Area required. * 
_ By the Srtpine RULE, 


the Rule, the Area required. 


SET 45 vir. 5 on the Slider: to 10 
ule, then againſt 36 on the Slider, ſtands 109, a 


” 5 * ” 4 
Op; 4 Lo f 
327.60 1 * N 7 i4 * 5 
1 a 55, . 


gon the , 
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How to Meaſure an Oval or Elli pſis- 


RU LE XXI. 


Multi oly the Tranſverſe Diameter by the con 

jugate, and that Product by. „884, this lait 
Product is the Area: Or, a mean Proportional 
between the 2 Diameters of any Ellipfis is e 
qual the Piameter of a I 7 whoſe Area i 
equal that of the Ellipſis, TheoEm 29. 


* 


EXAMPLE XXVI. 


If the Tranſeerſe 8 Fs be br and 1] 
« conjugate On: ee fe. 


#. +4 


A 


| p f =e 
IS, 6 = Cn 
21 = SE; 
Ta, | 4 
156 
12 
3 
327.6 
2%ł⸗Ǵ © 
. ul: 
13104 , in 
5506 f he 
20620 ure 
22932 
re: 
R 7251129704 fe, hi ba e 
. ill 
mo nt hn n att no T4 =: 
t ehre ae n no O2 1 ichs t. i 
iu 20-201 BY 
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By the SL1ivixG RULE, 


Set 1, 27032 on the Slider to 21 on the Rule, 
then againſt 15,6 on the Slider ſtands 257,29 
the Area required on the Rule. EFT paint) 


I might here apply Theorems 33 and 24, ta, 
fd the Area of any Eliptical Segment cut off 
by a line parallel to either of the Diameters. But 
in common Menſurations when any Segment 
& oſfers it ſelf to be Meaſured it is ſeldom 
Lnown what the nature of the Curve is, and 
therefore I ſhall give a general method for Mea- 
ſuring any Curve lin'd ſpace whatever, without 
ny regard to the nature of the Curve: 


% ta Meaſure any Segment or, Curve-lin'd Space, 
RULE 2% 


Take or Meaſure four Ordinates, or Breadths. 
qually diſtant from each other, and;, perpendi- 
ulir to the Chord, or Abſcifſa of the Curev- 
in'd ſpace which you.axe ta Meaſure, then to 
he Sum of the two outermoſt Breadths, add. 
aree Times: the Sum of the two innerwoſt 
readths, and. Multiply that Sum by + Part of 
e ſaid Chord or Abſciſſa, and that Product 
ill. be the Area by, ih. Table of Ordinates 
P r en ne 


* 144 


1 Fa ” # FEY : 1 ; 3 g 4 
mn — 4 p , 31 ” A F 
1 2 gu! EXAMP L 27 
. - * % 
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EXAMPLE XXVII. 


Let the Semi- ſegment P H A be that menti. 
oned in Example 19, whoſe half Chord cr 
Abſciſſa PA is = 12,245 and Breadth PH = 6 
then by 8 or truer by the property of 

the Circle, the Breadths a b and ad are found 
5:46 and 3,88 and the Breadth ar the Corner 

= . 


3,49 = ab 
3,88 = ad, 


— — 


18 9,37 Sum mid. Br. 


I JP mul 3 
4 | — (Sum 


woo | 28, ti that 
| e 5 11 * 701 

| | O = Ir. * th 

— -- ule 
2 eee 2 34,11 Su, of &c. per | 
SRD Multiply 1,53 =3 9 AP, 550 
10233 ag 
K 17055 an 
: it 10. th 
52,1883 equal Are de 
ſpace APH, as was required, the 
| _ 00 A 
Which compared with half the Ares foundii K. 
Example 19, you'll find but a ſmall Differenaſ an 
and thus this Method will hold near enough f ©t! 
any ordinary Buſineſs, let the Curve be what "ii the 
will, or if the Figure be made up of Rigi N. 
Lines, or of Curves and Right. lines it is equal A 
or 


the ſame, I might alſo expreſs the other Thec 
ren 


* 


f 


ts 
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tems in the forecited Problem wiz. 8,6, Ce. 
Ordinates or Breadths are taken, But ſince four 
Breadths ſo nearly anſwers the Segment of a 
Circle, I judge the above Rule ſufficient: How- 
ever, if it be not thought fo, you may cut, (or 
ſuppoſed to be cut) the Figurc into as many 
Parts as you pleaſe and take four Breadths in 
every Part, . with which and the Length, Chord 
or Abſciſſa of the Part, Worſt as before; and 
the Sum of the Areas of all the Parts will give 
the Area of the whole, Cc. 


By the S.ipinG RULE. 


SET 8 on the S/ider to the Length 12,24 on 
the Rrle, then againit 34,11 (the above Sum) 
on the Slider, ſtands 52,19 nearly, on the Rule 
the Area required: Orherwiſe, ſet: 8 on the 
Hider to the Length 12,244 on the Rale, then 
againſt 6 on the Slider ſtand 9,5 on the Rule, 
and againſt 28,11 on the Slider ſtands 42,68 on 
the Rule which two Numbers 9,5 and 42,68 ad- 
ded together gives 52,18 as bttore. This Me- 
thod by the Sliding Rule perhaps may not be 
underſtood by every one, therefore, take the 
Reaſon thereof; thus, if you were to Multiply 
any two Numbers, ſuppoſe 3 and 4 by ſome 
other particular Number ſuppoſe 6, it will be 
the fame Thing whether you Multiply thoſe 
Numhers 3 and 4 in one Sum, by 6; or ſeje- 
rately by 6, and add the two Products together 
tor the Sum of 3 and 4 is 7, which — 


— . ⏑———— — — o . — — — — — — — — 
— 
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by 6 gives 42, alſo 6 times 3 is 18 and 6 times 
4 is 24 but 18 added to 24 gives 42, the like 
alſo holds true in any Number of Numbers 
multiply'd by 1 Number. So much is ſufficient 
for Saperficial Meaſure of Planes even the laſt 
Rule is ſufficient, for the whole it rightly applied 
come now to take the Superficial Content of 
. Solids which I ſhall do from a few general Rules 
FW 


J 


- o 
7 o , *. & 
7 , 
* " ©. F" ws 4 


CF VFIFDELS DER 200 £E200F Jv 0! 7990390 
g. KG TIN v. 


—— 
— — 


: 11 FA 8 
P2T 6 | 
- SUPERPICIAL Me 746k of 


To find the Su veificial Content of any Cube, 
Parallelopipedon, Priſm, Cylinder, c-. 


| A 7 ULTIPLY the Periphery taken 
| at the Baſel or at any other Part 
| by the Length, and the Product 
RULE 23:4 7s the Superficial Content of all but the 
Ends; to which Add the Areq of each 
End 6 viz.) Double the Area of one End, 


By THEOREM, XVI. 


Ex: 28, If each Side of a Cube le 10,5 What it 


| /o have you the whole Superfictal Content. | 


110,2 5 Area of one Side. 


— 


661,50 whole Super. fought, 


its whole Sup: a, Ec 
00 Sade or the cab fink at 
— 5 : Nats, Becnuſe a cube! is con- 
57 [[ tainetL under 6 equal Squares. 
1050 - If you Multiply the Arca of 
1 one of thoſe Squares by 6, the 


Content of the whole Cube, 


Prodhict will be the Superficial 


— 
, 2 4. « 
”-_ 


£ . 
* 


re n 


* 
od 3 
33 6 4 4 
> 
+ Bu *a, = Fd 
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5 By the Stipixs R UL E. 50 
SET + (wiz. „ 66) on the Slider to to, 6 on 


the Rule, then againſt 10,5 on the Slider ſtands . 
661; on the Rule, the Superficics required, — 


* 7. 
EXAMPLE XXX. hs 
gs a 5 „ 
Tf each Side of the Baſe of a Triangular Priſn 
be 10, and its Length 25 What is it; 
Superficial CONTENT, 2131 
8 
„433013 Tabular for a Trigon. 25,5 Lengib. het 
100 Sg. of a Side at Baſe... 10 Side at the Baſe he 
43,3013 Content of either Baſe. 2535 Curve Superficir, Nc 
X *\'S. - Add 86,6026 Baſes Area, IM] 


— — — — — 
* 


86, 6026 Content of both Baſes. 341, 6026 whole Super, WW o 


By the SurpinG RULE, 


Set r on the rey Fi To on the _— then N 
againſt 25,5 on the Slider ftands 255 the Comex 
Snperfictes? | #3 Up 

2. SET 1 on the Line D, to ,433 on the b 

Slider, then againſt 1 on the Line D (for 10 is 4 
off the Rule) ſtands. ,433 on the Slider, fo 43,3 
is the Area at either End of the Priſm £c. as 

before. 1 . 

EXAMPLE MX. t 

erg a a 


If the Circumference at the End of a Cylinder bt 
10 amd its Length 255, What is its Supetfiid 
CoxNTENT. 


OexRAT10N: 
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4 


OPERATION. 


g foe Ex. 16 255 Length 
_- Pk Square, 10 Perihery, 


— — — 
9 — —— — 


\ 
1.953 Area at either End, 255 Convex Surface, 
2 , 15,916 Area add, 


— — — — 


15,916 Area at both E nds, 270,916 whole Super 


Ry the SlIDbIxðG RULE. 


Ser 12,86 on the Slider to. 10 on the Rule 
hen againſt 20 on the Slider ſtands 15,9 on 
he Ryle, the double Area or Area at both 
nds the reſt of the Work is as in the lait Ex- 
Imple. 


— 


ſo find the Superficies of any Pyramid or Cone, 
_FR'UL E XXIV. 
Multiply the Periphery at the Baſe by £ the 
ant Height and the Product is the Convex 
uperficies to which add the Area of the Baſe and 


be Sum is the whole Superficial Content, by 
heorem 19. | 


EXAMPLE XXX. 
each Side of the Baſe of a Square Pyramid be 


los and its flant Height 30, What is it Su- 
#erfictal Content? | 


Y TS OrezR ATION, 


— — 
— A — — to et — 
—ͤ—2;᷑᷑ʒ—?D—D— — — 
— — _— — 
— > 9 
_ — 
* 2 on - 7 — — 2 — 


—— — — — — 
42 9 — 
— — 
5 - — 
_— — ” ls 


Pe ee ot eee ew RE 
” Wir, 
— 2 = = 
= — — _ 
=— — m . 


— - — 
— — 1 
4 » w . — — por 
— Lg 8 — 


— -- 
” 
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OPERATION. 


10,5 = AB a Side of the Baſe, 10, 5 
4 Number of Sides. 10,5 

42,0 Periphery at the Baſe, $;28 
15 4 UB the ſlaint Height, 105,0 


210 110, 25 


£2 


630 = Convex Surface, 
I 10,2 5 Area of the Baſe Add 


740,25 whole Surface, 


By the SLIDING RULE. 
Set 2 on the Slider to 42 on the Rule, then againſt 300 
*he Slider ſtands 630 on the Rule, the Convex Surface. And 
Set to 104, againſt 104 ſtands 1104 the Arca of the Baſes 


vcfore., 


EXAMPL E XXXII. 


If the Periphery of ſome Pyramid's or Cont 
Baſe be 45 and that ſlant Height 380, Wi 
:S the Con Superficies. 


OPERATION. 


190 = half Slant Height, 
45 = Periphery at the Baſe, 


950 
760 


I 


. 


8550 Convex Surface required, 
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By the Stiping RULE, 


S&T 2 on the Slider to 380 on the Rule, then 
zyainſt 45 on the Slider ſtands 8550 on the 
Rule, the Superficial Content of all but the Baſe. 


To find the Superficial Content of any Fruſtum of 
f * or Pyramids or of a Cylinderoid or Priſ- 
moid. 

To the Periphery of the greater Baſe 
add the Periphery of the leſſer Baſe, 

RuLE 25. J half that Sum multiply'd by the ſlant 

Gength gives the Convex Surface, to 

which add the Area, of each Baſe and 

you have the whole Superficies by 
Theorem 65, 


EXAMPLE XXXIII. 


If the Periphery at the greater End be 502, the 

Periphery at the leſſer End 3s, and the ſlant 
Length or ſlant Height 600, What will be the 
Convex Superfictes, 


* 
1 


502 Periphery at GB, 


35 — = — at LB, 
537 Sum, 

600 Length, 

2) 322200. . 


— _ — 
—— —— — 


161100 Convex Surface required. 


By 
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By the Sripixe RULE. 


SET 2 on the Slider to 537 on the Rule, then 
againſt 6 on the Slider ſtands 1611 on the Rub 
which multiply'd by 100 (becauſe 600 was 6 
vided by 100) gives 161100 Vc. 


EXAMPLE XXXIVV. 


There is a Conical Fruſtum, the Periphery at th 
greater End is 52+ the Periphery at the liſp 
Baje 303, the ſlant Length 40, required th 
Superficial Content of all but the greater Bj 
upon which it flands. | 


30,5 Periphery GB, 30475» | 
30,75 Leſſer Baſe, i 30,75, } 
8 n } 
83.25 equal Sum, 15375, 

20 equal half Height, 21525, | 


6 IEFAY 


_ 22250, 

166,5 Convex Surface, — 

752,47 Arca Lefer Baſe, 945, 5625 Sg. Periphery 18 

— 7 85970, inverted Facler, 

918,97 Superſicies regd, 66189 
85 10 


752:47 Area leſſer Baſe. 


By the SLIDING R UL E. 


ST 2 on the S/ider to 83, 25 on the Rule, then int 
O on the Slider, ſtandsg66,5 on the, Rule the Curve wr 
ace. ; | / 


* 


2, A 


* 


4 


Meaſuring the Surface of Solids. 116 


>, Set 1 on the Line D, to ,07958 on the S/ider, then a- 
ein: 3,075 on the Line D, ſands 7,524 nearly on the S/ider 
( 752.4 is the Area at the lefler Bale, which added to 1663 


/ 


viics 919,07 ag before, nearly. 


o find the Superficies of any Glete, or Sphere. 


It is prov'd in Theorem 55, that the Surface 
f any Globe is equal to four times the Area of 
s greateſt Circle, now if the Diameter of a 
Circle be 1 the Area thereof will be., 7854 (by 
ut o. 30.) but four times ,7854 is 3,1416 the 
criphery of that Circle whoſe Diameter is 1, 
o that, as the Diameter of any Circle is to the 
eriphery of that Circle, fo is the Square of the 
\xis of any Globe, to the Surface of that Globe 
r Sphere, hence we have 2s many Rules for 
nding the Surface of a Globe or Sphere when 
he Axis is given, as we have for finding the 
eniphery © Circle, when the Diameter is 
ven: Put I ſhall, only uſe the following one. 

, 


Multiply the Square of the Axis 
ALLE 26, 3 of any Globe or Sphere by 3,1416 
ard the Preduct is the Area or Sus- 

| face of the Globe, 


EXAMPLE XXXV. 


f the Axis of a Globe le 102, What is itg 
Curde ſurface ? | 


 OyxtxaTtiON! 
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OpERATTON. 


10, 1 ; 
5 do AB or DE the Axis 


Io, 


525 
1050 


110,25 Square of the Axis, 
3,1416 conſtant FaQor, 


66150 
11025 
44100 : 
Li025 - 
33075. 


* 346, 361400 Surface required. 
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By the Sripixe RULE. 


ser 1 on the Line D to 5,14 on the Slider, 
then againſt 405 on the Line D (tor 105 is off 
the R:le) ſtands 3,4636 on the Slides, fo 316,36 
is the Surface required, 


To find the Sxperficies of the . Zone of any 
Globe or Sphere. 


{ Multiply the Axis of the Globe by the 
| Length of ine Zone and that Product 
multiply'd by 3,1416 gives the Curve 
4 Superficies to which add twice the Area 
of 1 of its Baſes (the two Baſes bein 
equal) and you have the whole Surface 
(of the Zone. Sce Theorem 55, 


EXAMPLE XXXVL 


it the Axis DE of the Globe, which is alſo the 
oreareſt Diameter of the Zone, be 10,5 and the 
Length LK of the Fruſtum or Zone, le); gi- 
ven to find the Carve Superficies of the Jaid 
Zone FLGIKH. 


10,5 = DE the greateſt Diameter of the Zone, 
7 = LK the Length of the Zone, . 


— — 


by 73,5 
Muttply 3,1416 Conſtant Factor, 
157080 
94248 
219912 


— —— — CC — 
- 


230,90760 the Curve Superficies required, 


By 
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By the St1pinG RULE. 


| SET ,318 (viz. 3,1416) on the Slider to 103 
on the Rule, then againſt 7 on the Slider 231 
nearly on the Rule the Superficial Content of al 
but the Ends, as was required, 


To find the Superficial Content of any Segen 
of a Globe or Sphere, 


Multiply the Axis of the Globe by 

\the Height of the Segment and that 

RULE 28.4 Product multiply'd by 3,1416 gives 
the Curve Surface to which add the 

Area at the Baſe and you have the 

whole Surface. See Theorem 85. 


EXAMPLE XXXVI. 


Let AB ro, s, the Axis of the Sphere, BK 1,7 
the Height of the Segment be given to find tit 
whole Superficies of the Segment, H KIB. 

By the Property of the Circle, or by Menſuration, 

the Diameter H I of the Segme..ts Baſe will li 

found nearly equal to 8. 


OrER ATION, 


_ . * 5 
* oh . 
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Or RRAT ION. 1 
10.5 — AB Vale Avi fy 9.7854 ) 
1,75 = NB. Height, 04 = Sqrare 27 Hl, 
on l ' 


10 — 


| $25 51416 p 
155 WY & | 47124 
105 . 5 Mt nee 
19,375 | 50,2656 = Ara Baſe 
b14t, 3 #rv2riol{ Fader, „ 574726 Curoe Sar. at, 
$3123 Dy q; . K A 
837 3 | 
725 2 | 
15 WS 
11 


57,7 26 Caries 5 el ſici . 


By the Slip1ye Rr. 

SET 0,318 on the Slider to 16,5 on the Ryle 
en againſt 14 on the S/ider, ſtands 18,375 on 
e Rule, the Convex Surface. 
2. Het 1 on the Line D, to 0,7854 on the 
lider, then againſt 8 on the Line D, ſtands 
0,25 on the Slider the Area of the Baſe as be- 
Dre, . $4" 95 
0 find the Surſate of any Solid when, the Property 
of the generating Space is not known. '  _, 

RULE XXIX. OA A 
This is the fame with Rule 22, (ſee Theo. 65) 
ke 4 girths about the Solid equally diſtant from 
ne another, and to 3 times the Sum of the two 
ddle Peripheries add the Sum of the two Ex- 

* treme 


" 


-— — 
— 
- 
. 


— 


* — 
. . —_—_— 
— — - 
. — — ——— b —— — — — 
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treme ones that Sum multiply'd by 4 the _ 
of the Curve between the rwo Extremes, 
the Curve Surface of all between. the lid 1 
Extremes. | 


E X A MP L E XXXVII. 


I the annexed Solid AB O, det there be ) P. 
pheries taken viz. AB = 168, ab = 144 
13.3 ef = 11, g = 7,1k = 3,2 and the B 

= 0, ſuppoſe the Length AC or BC of f 

8 = 32,6 required the Curve ſurface 

this Solid. 

I might here Work all the 8 Periphery 
once (by Prob. 169, Table 7 c.) but to bd 
to the above Rule, I ſhall Work 4 at once a 
fo have two Operations. 


15 = AB, 
11 =ef, 


20 = Se Er. Per, P. 4 
13,3 5 


27,3 = ct mid. Prr. Pa 
3 


— —— 


81,9 =3 times the l Su 
26 


—— ——ẽ⸗ 


107,9 Sum Pxtreme f 


1 


— 
7 
0 
_— 


10 


% 


legſuring the Surface of wok ds, 22, 


107,9 laft Sum, 
2,05 — 1% Ae, of B 

5398 
215 | 
2241, 195 = = the Curve Superſeci cies of the Part A 
7 2 Ire, 
3% 2 1 o End C, | [1 &\ 

of * 

1 h 112 Sum Extreme Peripteries Part e 
. J 


50.6 = 3 times Sum middle Peripheries i the ſi Pare, 
p11 = Sum two Extremesy | 


41,6 N 
dec ge. 


95, 80 = Carve 8 of the Part eC 5 


221,195 = Curve. Surface of the Part AB, 
306,47 5 < Curve Surface of the whole Solid ACB, 


* 


0 the Staping 'RULF. 8 * 


Sr 8 on the Silder to 1634 (wix.) half 32.8 
C, or BC). on the Rye, then againſt 10,79, 
107,9 is off the Rule on the lider ſtands 
1g on the. Rule ſo aa 1,19 is the Curve Sur- 

e of the Part Ae B, Again, as the Slider now 
nds againſt 41,6 ont - # Slider, you'll find 
28 on the, Rule, he Carve 88 of ſhe 3 
wow bo lt ER JK I-13 

3 14% 161% due 15 
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To find the Superficial Content of any of the Fre 
REGULAR Bopits. 
Ltho', by the laſt Rule you ,may Approxi 
A mate the Surface of any Solid, yet ſincellil. 
there are ealy and particular Rules for 
| Surfaces'of theſe Kve Regular Bodies, 1 haliM., 
lay them down in their Order. | 
1. The Tetraędron's Surface being 4 equi 
and Equilateral es in if you find the Arc 
of any one of theſe "Triangles and Multiply 
that Area by 4, you will have the Superfiaz 
Content of the whole Tetraedron (or being: 
Pyramid it may be had by Rule 24) no if th 
Side of an Equilateral Triangle be 1, its Are 
will be 433013, by the Tahle of Polygons 
which multiply'd by 4 gives 1,732081, for th 
Surface ok that Tetraegton, whoſe Side is! 
een Na 
2 The Surface af the Octaedron being co 
poſed of 8 equal anc Equilateral Triangles if i 
Ide viz. a Side df tone of theſe” Triangles be 
its Superficies will be double to that of the Tt 
tracdfon” (4. )'33464102., 5 0 1 
3. The HeYKatdeon? or Cube bs already do 
In Raumple 28, if à Side theért f be its Supe 
| ficſts will de Sd, o a $13 pe 
. 'The Surface of the Icoſachron is conti 


ed under 20 equal and Equilateral Triangk 0 


40 if a Side of ane of theſe Triangles be 0p" 
2 
8 — | . 
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is Arca will be ,43013 (as above) which mul- 
tiply'd by 20 gives 8,660260 for the Surface of 
that Icoſaedron; whoſe- Side is Dp 

5. The Surface of the Dodecaedron being 
12 Pentagons, and the Area of a Pentagon 
whoſe Side is 1, being 1,720477 multiply'd by 
12 gives 20645724, for the Superficies-of a Do- 
dcaedron whoſe Side is 1 or Unity, and thus is 
this Table conſtrued, which ſhews the Super- 
fcial Content of any of the 5 tegular Ou 
whoſe Side is on or 12 971 0 0 


1 AL. E. 


EWING the Superficial Content of any of the 
fre Regular a the fide being i, or aac 


— 


— — — _— ——_ TX RY - 


The ne 1 65 
of the Bodies. [1 Superf ies. 


— 


— — — 


TETRAEDRON, | © Net 


O TAE DNN. eee 
HEX AEDRON. » 6, 


. 3% 
lIcosagDRON. | 8. 66026 
A i AL £45724 2 


* 


By help of this Table the . of any 
of theſe Bodies may eaſily be had by the follow- 
8 Rule, cet Tren 3. r 
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Multiply the Square of the Sid 
Fos the propoſed Body, by the Ts 
RLE. 30. 4 bular Number and H #4 Produdt 

uill be the Superficies of tha 


EXAMPLE XXXIX 


1 the Side of a Tetraedron be to, What is its 
. bg Surface & 


1,7320 51 Number againſt Tetraedron, 
' 100 Square of the given Side, 


173,2051 Superficial Content required. 


By the SLIDING RULE. 
SET 1 on the Line D, to 1,732 on the S/ 
then againſt 10 on the Line D, ſtands 173,2 on 


the Slider the e eee See — h 
SECTION L, 5 


Xx: X 4 MP L E XL. 
. y the Side of a RING Ma be 13, What | its 


| Seperfigies f 
IB 20 >,645724 Tabular A £7 135 FER Side, 
1 169 Square of a Side, 13 | huts | 
| 285811516 * . 5” I” 
| l. 
0e, 1 1 yoo we 


| 209,17356 Superlicet mY 
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; By the sripid RULE, 5 Te |; 


ser t on the Lin D, to wok on the Slider 
then againſt 1,3 on the Line D, (tor 13 is off 
the Rule) ſtands 34,89 on the Slider which mul- 
tiply'd by the Square of 10 (becauſe 13 was 
divided by 10) gives 3489 for me Superhicies 
25 above nearly. T 


\ 


ray The th Part, 
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399 RT IFIC ERS, * different Ways of 
* @ Meaſuring, according to the Cuſtom of cad 
A 8 oy Trade: Some give the Content in Feet 
3 8 ſome in Yards, ſome in Squares, ſome in Rod 
ae. They alſo differ in their Meaſures a 
8 888 cording to the Cuſtom of the Country, ſom 
Meaſure one Way and ſome another, &e. Now as a Genen 
Rule for all the various Methods amongſt theſe Worknen, 
It is beſt to take the Dimenſions in Feet and Decimal Parts o 
a Foot; and having found the Content in Feet. you muy 
reduce it into what kind of Meaſure you pleaſe, by Rurt |, 
Sec. V. For it is ſeldom that Artiſicers uſe ought but Super 
ficial or Flat Meaſure, and becauſe Floors, Walls, Windows, 
Doors, Roofs, &c, are Roctangles, the Areas of ſuch Form 
are always found by RuLz II. Sec, V. But if any other Pom 
offer it ſelf, it cannot but come under ſome of the foregoing 
RULES, a 
So that what is to be done in this SECTION, is only u 
repeat ſome of the foregoing Labours, An ExAmPLE or tuo 
in every Caſe will make the whole more caſy. 


3 


' 5 1 1 ' 
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| ANVNAE IEICE ANN 
Y BRICK LAYER's Work: 


The Principals are W ALL 19 6, TILEING, 
PARTITION IN , and Carta E T, 


Work. 


I. Of WALLING. 
JSARICKLAYERS commonly Meaſure their 
tp Work by the Rod Square of 16 Feet and 

ap half; ſo that one Rod in Length and 
ALAN} 
one in Breadth, contain 272,25 Square 
for 16,5 multiply'd into it ſelf produces 
3 5 Square Reet. But in ſome Places the Cuſt- 

m is to allow 18 Feet to the Rod; that is, 324 
quare Feet, and in ſome places the uſual Way 
to Meaſing by the Rod of 21 Feet long ing 
Fect high, that is 63 Square Feet; and here 
ey never Regard the thickneſs ot the Wall, 
ut the uſual Way is to moderate the Price ac- 
ording to the Thickneſs. . 
When you Meaſure a Piece of. Brick. AE 
e firit Thing is to enquire by which of thoſe 


ly'd the Length. and Breadth in F cet tog-ther, 
wide the Product by the proper Diviſor, 
ther for Rods or Roods, 
lll be the Meaſure required. 


R Tx) 


avs it muſt be meaſured; then ha ying multi- 


and the Quotient 


1 


” . 
— — ſ— — — 
— — — 


} 
1 
j 
j 
ö 
p 


_ — n. 


* 
* 
- 
- 
* * 
— - 
— —— —— 


 wohich that Wall is in Thickneſs : one third Part 


\ 


ard? 
19,25 Note 1, That 68 is 1 of 274 
72. he 
dot 2. That in reducing « 
9625 Feet ,into Rods, they uſual 
3850 reject the odd Parts, and divide 3 
13475 only by 272, as in the Al 1 
— —é | EXAMPLE, 4 
1395,025 | 4 
. By the SLIDING RULE, 
* : Set + viz, 272 on the Slider, 6 
* 3)15351,875 72.5 on the Rule, then ag 


{ 
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But in England, commonly Brick-walls thy 
are meaſur'd by the Rod, are reduc'd to a Stund. 
ard Thickneſs, this is THE 


RU I. E. 


Multiply the Number of Superficial Feet cn. 
trin'd in any Wall, by that Number of half Bricks 


of that Product fhall be the Content thereof in 
Feet, when reduc'd to ſtandard Thickneſs. 


EXAMPLE 1. 


If a Wall be 72 Feet 6 Inches long, and 1 
Feet 3 Inches high, and 5 Bricks and a hal 
thick, how many Rods of Brick-work ar 

contain'd therein when reduc'd to the Stund 


272) $117,291 (18 Rods. 19,25 on the Slider, tank 
— — 5117, 29 on the Rule the 
239479 wer in Feet 

— — 2d. Set 272 on theSlidth 

68) 21679 (3 quar:of a Rod. to 5 117:29 on the Rule, ü 
againſt 11 on the Slider (tad 

18, 8 on the Rule, ſo the Anſwer is 18,8 Rods. Nut! 

| 0 


* | j 
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3. NorE, The .uſual Way to Meaſure Buildings 
is to Meaſure with a Line half about the 
Building on the out Side, and half about in 
the middle thereof, and theſe tuo Dimenfions 
are the Compaſs, and by this Way of Maſur- 
ing the thickneſs of the Walls is accounted for 
as you may eafily percetve. 

+. The Pikes on the End Walls being Triangles 
meaſured, but commonly Willers compute two 
of thoſe Pikes to he a Rectangle, whoſe Tieight 
is equal to the Height of the Pike, and Breadth 
equal to the Breadth of the Building, 


Ex 2, If each Side Will of a ſtone Building be 
16 Yards long on be. out Side and each 
End Wall 5 Yards broad on the inſide, the 
Pike at either End Will 2 Yards high, 
how many Sjuare Yards of all is in that 
. the Height. thereof being 6,25 
Fards. 


zo Sum of the Side Walls. 5 Br. of the End Walls 


10 Sum of the End Walls 2 Height of the Pikes, 
| — (two Pikes, 


3 Sq. Yards in the. 
40 Compaſs of the Building, ras be Dome Boe Gos 


6,25 Height, 
250,00 Square Yards without Pikes, , 
lo Pikes add, 


— — 


bo Square Yards in the Building, 
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By the StipIx RULE. 


Sr 1 on the Slider to 6, ,2.5 on theRule, then 
againſt 40 on the Slider ſtands 250 on the Rus, 


to which add lo, and. vou have the Content a 
before. s 


Stone Buildings are ſometimes reckon'd amongf 
Maſon's Work. 


CHNININUTETARTTT_TT 


of CHIMNETS. 


F Meafuring a 1 if it ſtand alone 
without leaning againſt any Thing, gin! 

about below the. Mantle and take that f 
the Length, and the Height of the Room, « 
Chimney; fo far as it keeps the ſame Gitt, fit 
the Breadth and Multi ply them together for ih 
Content, But if it ſtand againſt a Wall then ya 
mult Meaſure it round to the Wall, fot the Ci 
and take the Height as before. 


For Arches ſome take the Breadth and |» 
Preadth of the Arch and add them together an 
Multiply that Sum by the Length of -the Ard 
for the Content, ſome make deduction for Dot 
Windows and the vacancy in Chimneys, betuet 

the Hearth and ule Ic. and tome ml 
None. ; 


LE WES b 
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6f Tiling an&SLATING. 


ILiNG is meaſured. by the Square of to 
Fect long and to Feet broad ſo that one. 
Square contains 100. Square Feet Slating 

Emetimes by the Yard Square and ſometimes, 

by the Square Rod of 49 Square Yards Ye. 

the Way to Meaſure bcth. is to Meaſure alorg 
he Ridge of the Building with a Line tor the 

Length, and then having a ſmall Weight at one 

End of a Line, put it over the Ridge and let it, 

odown to the Eave and take the other End, 

o the other Eave, ſo have you the Breadth cf: 

he Roof, where obſerve, that double Meaſure 

s commonly allow'd for Hyps, Vallies, Gutters 

7c, In Tiling it is uſual to allow dcuble Mea- 

ure at the Eaves ſo much as the Projecture is 
wer the Plate, which is commonly about, 18 or 


* 


do Inches. 


x. 3. If, the Breadth. of a Buildirg's Roof 
wit the uſual allowarce at the Fares le 
24 Feet and the Length along the Ridge 
45 Feet, how many Square Yords Squares. 
and Rods are in that Roof? | 


Nel. 5 10001 102, 5 Square Feet, 
245 Breadth, ——— | > 


45 Length, 2 

1225 

980 

9/1102,5 Square Feet, | EIA 

49)122,5 ( Square Roods, or 2 Roc and 24,5 Tm 
9 


11,025 Squares, 
ET. | 33 i 


Ll 
- 
* 


Fo 
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By the Sliding RuLs, for Yards. 
SET 9 on the Slider to 45 on the Rule, then 
againjt 24,5 on the Slider ſtands 1222 on thy 
Rule the Content in Square Yards: And if in 
ſtead of ſetting 9 on the Slider you ſet 109 
yeu'll have the anſwer in Squares, or {tin 
441 (viz 9 times 49) you'll have the anſye 
in Yards. 


$99003920322002 52620590 


Of CARPENTER's Wot 


ARPENTERS Works, as Flooring, Pan 

oning and Rooffing are meaſured by uM 

Square cf too Square Feet like Tin 
and in ſome Places by.the Square Yard, 


Ex. 4. If a Floor be $7: Feet long, and 21 
Feet broad, how many Squares ? 


' $7,25 Length, By the SIDI“ RULE 
28,5 Breadth, SET 100 on the Slider, to 57, 
EIT the Rule then againtt 28; | 
28625 the Slider, ſtands 164 fir 
45 800 * the Rule, the Squares requil 
11450 | 


y00)1631,625 Square Feet, 


16,33162 5 Squares. 
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ix. 6 If a Partition between two Rooms be in 
Length 80,5 Feet, and in Height 12,25 
low many Squares are contain'd therein ? 


Feet, By the SLIDING RULE, 

12,25 Set 100 on the Slider to 80,5 on the 

80,5 Rule, then againſt 12, 25 on the 
— — Slider, ſtands 9,9 ere on the 

6125 Rule, the Squares required, 
98000 


— Note, That to divide by 

100) 986, 125 Square Feet. 1090, is only to make two 

3 more Places of Deci- 
9,86125 Squares. mals. 


x, 5. If a Houſe within the Walls be 40, 5 
Feet long und 20,5 Feet broad, low many 
_ Squares are contain'd in the Roof thereof ? 


Feet. 
40,5 Length, 
20,5 Bit h , 
2025 

8100 


100)830,25 Square Feet, 


8,3025 Squares in the Flat, 
4,1512 halt the Flat 


12,45 37 Squares in the Roof, 
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| Ry the Stipinge RULE. 

SET **F (viz.) 65,65, on the Slider t 49 
on the Rule, then againſt 20,5 on the Slid 
ſtands 12,45 on the Rule the required Squary 
in the Roof if its truly pitch'd, there are he 
Works belonging the Carpenter, which in 
meaſured by running Meaſure (wiz. Lengt 
only without Breadth) ſuch as Cornices, Mi 
dows, Frames, Lintles Sc. Alſo in Floorir 
Partitioning, and Rooffing deductions are mids 
for Stairs, Chimneys, Doors Cc. Roeckiag it 
ſome Places excepted. | 


If a Houſe's Roof be truly pitch'd, The 
Flat and half Flat thereof taken within the 
* Walls (viz. the Area and half Area of tif 

Floor) is equal to the Meaſure of the Rod 

on which Footing this Example is wrought 

or as 2 is to 3, ſo is the Area of the Floor d 

that of the Roof | 


+++++4++++++++4++++++++4++# 
Of PLAISTERE R's Work 


LaisTERING, Rendering and Cieling 4 
all meaſured by the Square Yard of thr 
Feet long and three Feet broad, when 
Room is plaiſter'd or rendered, take its Con 
aſs in the inſide guting in Chimney's 86 
where the Work comes, which multiplicd by tak 
Height of the Room gives its Content. ul 


— 
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. b. If the Compaſs of « Room bo 141.5 Fee 
and 1ts Height I1,25 Feet, how many. 
Square Tards, | 


Feet Circuit, By the Su1DInG Ruts, 
14171 Set 9 on the Slider to 141, 5 on ths 
11,25 Height, Rule, then againſt 11, 25 on the. 
— Slider, ſtands 176,87 on the 


707 3 Rule, the ſquare Yards reqd. 
2830 | 

1415 Nor, If you have a Rule a 
1415 Yard long Decimally divided 
8 to take Dimenſions with, you 


99 1591,87 5 Square Feet. need not divide by 9. See the 
a e Beginning of the laſt Sect. 
176,875 Square Yards, res 


ork, That Whiting ard. Colouring are both 
meaſured by the Yard as Plaiſtering, alſo 
when any of theſe Works are to be meaſur- 
ed enquire -what their Cuſtom is for de- 
ductions, and how they are-allow'd for ? 
nor only in theſe but in alk Artificers | 
Works, ſuch Cuſtoms are variable. | 


r | 


Of FOINER's Work, 


| Orxzas Work is alſo meaſured by. ths 
Square Yard, But in taking Dimenſions. 
they dent in the Line wherever the Plane 
mes, ſo that in taking the Height of any 
oom where there is a Corniſh about, and ſwel- 
ng Pannels and * with a ſtring, be⸗ 


gin 


. 
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gin at the Top and girt over the moulding 
which makes the Room higher than it is and for 
Meaſuring about the Room they only take it a 
it is upon the Floor. | 


Ex. 7. Tf a Room of Wiinſcot (being girt 07 
the mouldings), be 16,25 Feet and i. 
Compaſs thereof 137,5 Feet; bow mu 
8quare Yards are therein 


Feet. 
1375 Circuit. 
16,25 Height, 


— 7 — Sy the SLIDING RULE, 
6875. | | 
2750 c Set 9 on the Slider to 137,5 on t 
8250 Rule, then againſt 16,2; on th; 
1375 lider, ſtands 248, 3 /ere on th 
— Rale the Square Yards requiet 


_ $22234.375 Square Feet, 


248,264 Square Yards, -- 


N oTE, That Doors, Window-fbutters, and d 
uch Works as are wrought on beth Sit 
are called Work and half Work and in 4 
fuch Cafes. you muſt n the Content as 
fore, and then take half that Content at 

add to itfelf, fo bade you the Contents 
Mork and balf. Otherwiſe, Multiply l 
Content by 3 and divide that Produti / 
Je bave you the Coutent at Work and bd 


LX.“ 
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EX. 8. If the | Window ſhutters alot 4 Room 
be 70 Feet Broad (vit „ye all the Breudths 
are taken together) and each 6,5 Feet high 
o many Yards are therein at Work an 
half ? | 

, Feet. FE 

6,5 Height of a Window, 
70 Breadths, 


4355, Square Feet 
Multiply by 30 585 


21305 (and half, 1 
9)692,5 Square Feet at Work 


: (and half, 
75,8 Square Yards at Work 


— — — 


By the Stiving RULE. 


det 6, (viz. 9 times 2 divided by 3) on the 
ider to 7D on the Rule then againſt 6,5 on the 
Dider ſtands 76,8 on the Rule the anſwer in 
dquare Yards at Work and half. 


ln Doors ec. if the Heights be all equal 
ou may add all the Breadths, or if the Breadths 
e all equal (and the Heights unequal) you 
ay add all the Heights together, as in this 
x-mple the Heights are all equal, ſo the Sum 
fall the Breadths is multiplied by the common 
eight for the Content which is much eaſier 
7 *. find the Content of each window by it 
Of A 


- - | — — 
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Of PAINTER's Work. 


yAinTERS Work is the ſame with Joiners 
both in taking Dimenſions and Meaſure, 


Ex, 9. If a Globe be Painted whoſe Axis is 64 
Feet, how many Yards of Painting is there 
on; 


By the Sr 11 Rur. 


5a K. 
— det 3 (Square Root of 9) on the 
124 Line D. to 3, 1416 on the 
372 Slider, then againſt 6,2 0 
| tze Line D, ſtands 13,40 
38,44 theSlider, the Square Yarh 


3,14 ſee Rule 26, Sec. requited. 
15376 - 


1 30,7016 Square Feet, which divided by 9, gires 13. U 


. 8 * | th 4 
th FO 9 1 6 
Yd — ky 


Of MASON's Work. 


Asoxs Work is ſometimes meaſured | 
the Foot Square, and ſometimes by tit 
running Foot (viz. Length withou 
Breadth) where obſerve that for every Foot i 
Length running Meaſure there ought to be 
Foot in Breadth or girt if it be a Solid, 75 tl 

8 ell 


- 
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Method of running Meaſure ought to anſwer 
o Superficial Meaſure ; If a Stone be hew'd in- 
o any Solid Form you may find its Superficial 
Content by ſome of the Rules in the laſt Secti- 
on. Maſons (like Joiners c.) always Meas 
fire as far as their Tools come. 


Ex, 10. If a Wall be 112,25 Feet long and 16, 
Feet high, how many Rods are contain'd 
therein; allowing 21 Feet in Length and 


3 Feet in Breadth (viz.) 63 Square Feet 
30 4 Rod, 


29,4 fere, Rods or 29 Rods 25 Feets 
E099 999890099 + MRO RINUOR 
Of GLAZIE R's Work. 


\Lazizxs Meaſure by the Foot Square, 
and take Dimenſions nearer than regarded 
by any of the foregoing, for they com- 


may 


W By the SLiDinG RULE: 

112,25 Length, Fe? 63 on the Slider to 16,5 on 
#6,5 Heightz the Rule, then againſt 112,25 
— on the Slider ſtands 29, 4 fere 
56125 en the Rule the Rods reqdy 
67350 . . 

11225 Note, Paving is commonly reckon- 

— PT Pi ed in with Maſon's Wark: 
63)185 2,125 Square Feet, | 


monly take to & of an Inch, but if you take Di- 
menſions by a Deeimally diyidedFootRule, you 
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may Meaſure to of an Inch, which is leg 
than half a Quarter of an Inch, And here take 
Notice that all Curye-lin'd Windows, as Rounds 
Ovals, Arches Ac. are meaſured as if they were 
full Square viz. the greateſt Length and Breadth 
taken and multiplied a ee if it were! 


Rectangle, on account of Labour and waſte d 
(Claſs. 


Ex. 11. If there be 4 Pants of Glafs each 4.24 
Feet high, and 1,26 Feet Broad, hag 
many Square Feet is contain'd therein? 


Feet, By the St IDG RULE 
4,23 Height of each Window F 

6 Sum of their Breadths, Set 1 on the Slider, 
— 4,23 on the Rule, then „ 


25,38 Square Feet required. gainſt b on the Slider nd 
25,38 on the Rule the a. 


Ex · 12. If the Diameter of a round Window 
2,32 Feer, What is its Content. 


Feet, © By the SIDI RULE, 
2, 32 Diameter or Br, Set 1 on the Slider to 2,32 
2,32 Ditto, the Rule, then againlt 2 
— on the Slider, ſtands 5 


464 | on the Rule, the Coutts 


$,3824 Content required, 


I might have ſtor'd this SE&TrION with mot 
Examples, but I thought it needleſs for if tie 
Luſtoms and Methods oſ taking * 1 
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known there can be no difficulty in finding any 
Superficies if the laſt Section be carefully ob- 
erv'd, for more Particulars, See the Queſtions. 


e 0 le e 
＋ Meaſure BoARD and PLANK, 


| 


JO and Plank are ſometimes ſold by the 
) Foot, running Meaſure, which is only 
the Plank meaſured along its middle, and 
metimes by the Foot Superficial, which is had 
y multiplying the Length, taken along the mid- 
e in Feet and Decimal Parts of a Foot, by the 
Ireadth at the middle in Inches that Product 
vided by 12, gives the Flat or Superficial 
et, ſometimes by Solid Meaſure which is moſt 
aſonable, becauſe it multiplies Length, Breadth 
nd Thickneſs: And if theſe three Dimenſions 
eall taken in Inches, you mult divide by 1728 
ge Solid Inches in « Solid Foot; but it any of 
ſe 3 Dimenſions be Fect as moſt commonly 
te Length is, then you mult only divide by 144 
e Square Inches in a Square Foot, c. But it 
ill be the eaſieſt and trueſt way, and will re- 
Ire no Diviſion, if you take the Dimenſions 
in Feet or Decimals of Feet, as Taught ak 


* 


c Beginning of the Jalt Section. 


. 


Ex. 13. 


— — 2 — — 


— ñ—öZ— U — —— —³ — — 
> * 
1 . 
— 
q 
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Ex. 13; If a Board be 16 Inches broad and 13 I" 
long, How many flat Feet are therein? 


Hulgarly. Common Way, Decimali,, 3 
Inches 1 Feet. 8 Feet. Ru 
156 Length 13 Leng? 13 Lengtb 

16 Breath 16 Breagth 32e 

936 786 3999 nu 

156 + AÞ 1333 i 
$44)2496 ſq. Inches. 12)208 F7+329 /4. Fr et 
33 i "Or 


17riz/4- Feet, 1Txs ſquare Feet. 
the SLipinG RUYLE. 
r. As 144 on tha Slider, is to 16 on the Rule; ſo is r36« 
the Slider, te 174 ſquarc Feet, Auſcver. 
2. As 13 on the Slider, :2 to 13 on the Rule; fo is 16 onth 

Slider, to 173 on the Rule, as before, 

As 1 on the Slider, is to 13 on the Rule; ſu is 14 ntl 
Slider, to Us fam the Rule, as before, 

Any of theſe three Ways (as alſo by Feet and Inches) ma 
be taken, but the laſt being moſt expeditious, and conſiders th 
Dimentions taken Decimylly. L ſhall in the following Exanylc 
F * 757 oo HTO oat 


Ex, 14. Let it be required ta find the Superfuit 
Content of the Board ABCD, whoſe Lengi 
de along its Middle js 15,2 F, and Bread 


ab croſs is Middle o, 32 Feet, e 
EVO Ae HE 0; | BF 
52 Length (: 
CZ 4 7 Dreadihl Z 
| e N W 2. 
— | 394 9 
[ — hal 456 5 


ö 


. 


4 ; 
By the SLIDING RULE. 


gainſt 0,32 on the Slider ſtands 4,87 /cre on the 
Rule, the Square Feet required. 


he Ends AD and BC being parallel, and a6 
iken parallel to Cd in the Middle between them 
nuſt be = half their Sum; and the Sides AB and 
being not parallel, de taken in the Middle 
tween them, muſt be Perpendicular to ab, 
onſequently, de multiply'd by ah = Area of 
BCD, by Theo. 1m, The fime holds good if 
he Sides be parallel and the. Ends not parallel, 
at if ncither the Sides nor Ends be parallel, it 
nult be meaſured as a Trapexid. 


k. 16. Tf the Length of a Plank be 16,2 Feet 
and its Rreadth 0,32 Parts of a Foot, as 
in the laſt Fx and its T hrckeneſs 3 Ineh, 
or 0,25 Parts of a Foot, What is its Sali: 7 


ö Content 2 
Feet, ; 
| 1;,2 Length de. Nor, If any one of the 3 Dimenſions 
ld 32 Breadth 6. be ſtill che ſame however it be 
(/ — taken, as here the Depth is c - 
(th 324 very where 3 Inch, the Figure 
456 mult then be a Prin, and its 
5 5 Content Solid will be found by 
F 4,364 ſuperficial Content, Taro. 15, PROB. 166, for 
,25 Thickneſs. 48090 repreſents the Baſe: 
N of the AG riſe and 3 Inch its 
24329 Height & 
9728 Wh | 


, 10 Solid Content. 


1 | a 
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get 1 on the Slider to 15,2 on the Rule, then 


. 
3 


Solid Content on. the Slider fo in this Example 


\ It mult be exactly the- fame with Plank ney 
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By the SLIDING RurLxE. 
By Rur 5th, Sgo. 1/f, Find a mean Propot- 


tional between any 2 of the 3 Dimenſſons: 
'Fhe Breadth and Depth are commonly uſed for 
this Purpoſe: Then ſet 1 on the Line D, tg 
the Planks Length on the Slider, and againf 
the mean Proportional on the Line D, ſtands the 


„25 on the Slider ſex to ,25 on the Line D, x 
gainſt ,32 on the Slider ſtands the mean Pro. 
portional on the Line D, Then ſet 1 onthe 
Eine D, to 15,2 on the Slider, and againſt the 
mean Proportional on the Line D, ſtands 1,:2 
fere the Solid Content on the Slider, 


Otherzwiſe, without a mean Proportional c 
the Uſe of the Line D, turn any one of the; 
Dimenſions into a Diviſor, and then it will be 
as this Diviſor oa the Slider is to one of the 
Dimenſions on the Rule, ſo is the third D. 
menſion on the Slides to the Solid Content on 
the Rule, ſo in this Example if you turn ,25 to 
a Diviſor it may be done thus Set ,25 on the 
Rule to 1 on. the Slider, then againſt f on de 
zule ſtands/4 on the Slider the, diviſor requiri; 
then, Set4 onthe Slider to, 32 on the Rule, then 
againſt 15,2 on the Slider ſtands 1,22 fee d 
the Rule the Content as before, 


Norz, That as the Menſuration of Squat 
Timber requires Length, Breadth and Thicknth 


_w 


\ 
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solid; ſo that the Rules to this Example hold 
as well for Square Timber, as Solid Plank : 
Therefore, when you are to Meaſure a Piece of 
Square Timber; take the Length of the Tree, 
and the Breadth and Depth in the Middle there- 
of, and multiply thoſe 3 Dimenſions together tor 
the Solid Content as before: This Method 
gives the true Content it the Baſes be equal, but 
varies a little from the Truth if the Timber be 
tapered, as is proved in meaſuring the Fruſtum 
of a Pyramid. 


SOLID Meaſure. 


x. 16. Ja Piece of Square Timber be 13,2 in 
Length, and 1,52 Feet Square (viz.) 1,52 
Feet broad and 1,52 Feet deep, how many 
Solid Fett is contain'd therein? 


Feet, 


1,52 Depth 
1,52 Breadth | : 
304 : 
8 Zy the SLIDING RULE, 
52 
* Set x on the Line D to 13,2 on the 
2,3104 Slider, then againſt 1,52 on the 
13,2 Length Line D ſtands 30, 5 on the Sli- 
EI | der, the Content required. 
46208 3 | ; 
9312 — 
3104 bs 


, 


49723 Solid Content. 


. 


5 


r e .. . l 
| a ' : | 5 
. - ; 
* 
A = * 
— © 7 
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Ex. 17. If a Piece of Square Tapering Tin 
be 15 F. long 1 F. broad 0,7 F, deep at th 
leſſer End, and 2 F. broad, 1,4 F. deep | 
the greater End, how many Solid Feet; 
therein. 


Half the Sum of the two Breadths x and 21 
1,5 the Breadth in the Middle and half the Su 
of the two Depths 0,7 and 1,4 is I,c5 the Dept 
in the Middle ot the Tree. 


Feet, 


R 5 — 1 taken in the Middle of the Tree. 

75 Note, If the Tree be nd 
1 contain'd under ſtreight Plant 
ds from Baſe to Baſe, ſo that 
1,575 Area in the Middle, judge its Breadth and Dept 


15 Length taken in the Middle, not c 

— — f you may take theſe Dimenſo 

7875 | at each Baſc, or End and h 
1575 their Sum will give that in d : 


ac . Middle, as in this Example, 
23,625 Sold Feet. OM 


3 A Ry the SLIDING RULE. 


f. Set 1,05 on the Line D, to 1,05 ont 
Slider, then againſt 1,5 on the Slider tan 

1,25 on the Line D, a mean Proportional h 

tween 1,05 and I,s. N 
2. Set 1 on the Line D to is on the Slia: 
then againſt 1,25 on the Line D ſtands 23,6 
on the Slider the Content-required. | 
- Eats | Other! 


8 


5 


— — Kc a « * 


Artificers Vorl. 149 


Otherwiſe. 

I. Sct 15 on the Rule to Ione on the Slider, 
then againſt 1 on the Rule ſtands 1,066 on 
the Slider, which is 15 the Length tarn'd to 
a Diviſor. 1 4 

2. Sct 1,066 on the Slider to 1,05, on the Rule, 
then againſt 1,5 on the Slider ſtands 23,62; 
on the Rule the Content as before. 


Ex. 18. IF a Piece of Square Tapering Timber \ 
be 18 Feet long, 6 Inches deep and«1,c Feet 
kroad in the Middle, how any Solid Feet 
are contain'd therein? | 


Feet, | | 
- Breadth . : | n 

R d taken in the Middle of the Tree, 

Þ) Penta os 4£0 | 

75 By the SLIDING RULE. | 

13 Firſt 5 turn'd to a Diviſor as before, is 
_ 2; ſo Set 2 on the Slider to 18 on 

. P « S. © 

2,50 Solid Content. the Rule, then againſt 1,5 on the 


Slider ſtands 13,5, on the Rule. 

Some Meaſurers of Timber take half the 

Sum of the Breadth and Depth taken in the 
Middle of the Tree, for the Side of a mean 
Square; which Squared and multiply'd by the 
Length, they ſay, gives the Content: But. 

t:iz Method gives the Content too much, 

and if the difference between the Breadth and 

Depth be conſiderable, thè Error is great as 

in the laſt Example; the Breadth 1, Feet: | 
added to the Depth ,5 gives 2, half whercof” 

Is I, whoſe Square is 1 which multiply'd by 

15 the Length, gives 18 for the Content too 
much by 4,z Fect. * To 
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To Meaſure Round TIABEI. 
HE. common way is to Gird the Tree; 
the Middle, and take a fourth of the Girh 
| for the Side of a mean Square, which 
Squared and multiply'd by the Length gives the 
Content; but if the Tree be uneven in the 
Middle ſo that a true Girth cannot be takey 
ou muſt. Gird it at cach End and take half the 
= of thoſe Girths for the mean Girth, on 
fourth whereof is the Side of a mean Square à 
before. | | | | 
The Girth is commonly taken with a String 
and the String being doubled is Meaſured in 
Inches by a Foot Rule, and half thoſe Inches 
taken and Squared, multiply'd by the Length in 
- eet, and divide by 144 gives the Content in 
Feet, | 
From whenee we have this GENERAL RC 
upon the SLIp ING RULE, 


Set 12 on the Line D to Length of the the Tri 
in Feet on the Slider, then againſt + of the Gin 
upon the Line D, ſtands the Content on the Si 
der. FE FI 


But if you take the Girth Decimally you nec 
not divide by 144, and the Rule is the fame d 
the Sliding Rule only ſet 1 on the Line D inſteat 
of 12. This is the Method generally Practiſch 
| becauſe of its Eaſe and Expedition, but it alu 

1 T 


9 


14 % * 2 a 
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ves the Content too little: For it is Prov'd 
tom what goes before, that if the circumterence 
2a Circle be 1 its Area will be ,07958 but 3 of 
9,25 Which Squar'd will be ,0625 the Area of 
Circle whoſe circumference is 1, By the above 
zy of meaſuring, ſo that if the Timber be equal 
aſed, viz. in Form of a Cylinder, the true Con- 
nt will be that found by this Method, | 
As ,07958 to ,0625 which is nearly as 22 to 18. 
o that thoſe who buy Round Timber by this 
leaſure have nearly one fifth Part allowed for 
hips, and if the Timber be tapering the Error 
allowance Is greater, as appears by meaſuring 
e Fruſtum of a Cone in the following Sæ r. 


x-19. If a Piece of round Timber be 20F. 3F. 
Long, and 24 Inches Girth in the Middle, 
haw many Solid Feet are contain'd therein? 


The Common Way. Decimally.. 
Inches. 138 | 1 
b 6 + Girth, F 1 Girth 
6 55 | 
36 Square 3 Girch. 25 Square 4 Girthg 
20,25 Length, 20,25 | 
| 12150 | = 10125 
| 6075 3 4050 g 
. Feet. ; N 


) 729,00{5,06 Solid Cont: 6, 062 5 Solid Content. 


By the SLIDING RULE. i 

det 12 on the Line O to the Length 205,25 on the Slider, then 

alt 6 on the Line D à of the Girth, ſtands 5,06 the Content 

the Slider. Again, r | 

ct I on the Line D to the Length 20,25 on the Slider, then 

ut ,5 on the Line D ſtanda 5,06 the Content on _ Slider. 
22 e ee. 84 X. 20. 


— — 
— 


— = — * 
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Ex. 20. tr 4 Picce of tound Timber be 18 I 
long 92 Het Girth at the leſſer "End, an 
I 8 Feet Eirth at the greater End, hon 
many Feet of Timber are therein. 


Here 92 +1, 8 = 2,72, + = 1,35 the Girth in the Mid 
4242,34 = & of the mean Girth in Feet. 


Commen Way, 355 ebe 8 11 
„ * Taets 

- 234 2 GINe Set 1 on the Line D to 18 on 0! 
34 Slider, then ag unſt 2:4 0n U 

PBL BA Line D, (for ,34'are off f 
136 | Rule) ſtands 208 on the St 

102 | which divided by 100 gin 
8 | 2,08 Content, For the tn 
„1156 Square 3 Girth, Content ſee Ex. 15, Sxc, 7, 

13, Length. | e | | 


edt 


Ex. 21. I"the Length of a Stick be 3.8 Feet a 
its Girt.) 21 nch, What's the Content? 


_ 


„5 + Guth, By the Sliding Rub 
«© 5 
N Set the Gauge Pont 12 
»25 the Line D to the Len 
3,5 3,5 on the dlider, 
—  aoainlt 50 on the Line 
125 (for „5 is off the Ru 44 
75 | ſtands 61 /ere, on! 
—_— Slider, which divided 
244) 875 ( ,006x, Feet. the Square of of 1 
— 1728 Inches dia. gives ,,cob1, It, 
110 ——' Content. 
1728 gy 
10368 


10, 5408 Content in Inches, 
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EEE OOO REY 
To Meaſure a Growing Taz. 


v pzob. 129, 130, 131, you may Se 
B Height of any Tree, and by Pros. 1 61, 

you may find the Girth in the Middle or 
ny other Part, and from thence may compute the 
ontent of the Tree, as in the laſt Fxa MPLES, 


. 22. If the Height of. a T ree be 19,2 . 
and a fourth of the Girth 1,5 Inches, 
What's the Content 5 


. For the Learner's oraice the following 
EXAMPLES are contracted, and alſo for the 
Advantage of the Book from ſwelling too 
much beyond the bounds intended. 


The Common May. : | Devi mally. ; 
Inches. 4 Feet. ' 
1,5 5 1 125 ; 
1,5 f 14125 Ent of 

2 g 


3 e 
2,25 ſquare 4 Girth. f 5015625 9.46 Girth, 
19,2 Feet Lene 109,2 Hagdt. 


— — — 


1043 200( "3 re. Content. | | +2000000 * 


By WY slim "Io 5 . 

Set 12 on the Line D to 19,2 on the Sude . 
ben 7 55 (for 1,5 is off the Rule) on t 

ine D ſtands 30 on the Slider, which divided 
the ſquare of 10 gives.0,3 * for the Con- 
ks U Nox, 


me "—" 4.+ 


pee. 1 
S — 2 15,000, har 


„ OY 


of 
* 
— — „ — — — —ꝓ—ñ——— — — 
2 


— — —CP —z᷑ ⁊ —— .utIi 
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"Norte, If the above method of meaſuring growing Tree 
be not thought ſufficient, you may take the height and girth 
with a Jadder a long ſtaff and a ſtring, and work out the Con- 
tent as before, and having a paper ruled as follows. The fir 
tree you meaſure in the forreſt &c. mark it with the number 1, 
which ſet down in the coſum under No, which ſignifies number, 
with its length and girth under their proper titles. The ſecond 
tree you meaſure mark with the number 2, which ſet down in 
your book with the length and girth and their names as before: 
And ſo may you meaſure as many trees need requires, and 
up their contents either by the pen or rule, or both; but 
rule 3 ſerves for all, and having the contents ſet th 
down as you ſce below; by which means you may not only hat 
the liſt of any number of trees, but alſo the length, girth 
content of each tree, and ſo be enabled to ſell any tree eitherb 
the foot or by the tree, and that as well at home as where 
timber grows. And if you ſell any tree or trees, give their re 
ſpective numbers in your book a daſh with your pen, by whi 
means you. will know by your book what trees are ſold 
what unſold, as for - EXAMPLE, , 

If the Trees marked 3, 5 and 6 are Sold, daſh thoſe Nun 
bers in your Book, as you ſee iu the T ABLE following. 


—— — ＋— 


— — 


— 


* | 5 
„Es 
oy = \ ww © , 
8 8 8 


— | 


: 


Feet. aches. Feet. || Remains of Timber unſil 


f 2 — | — - 
20, 5 6 5.06] NO. | Leng | 2 G. k 


a; | Feet Inch F 


1.8 18 77 22, 20 05 
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Alſo, if you ſell a part of any tree daſh its number as if the 
whole tree had been told, and ſet down the ſame number again 
oth on the tree (if the marked part of the tree be fold) and in 
another part - aj a with its reſpective content as if jt were 
a bew tree; „it you ſell 5 Foot of timber from the tree 
mark'd 7; whoſe length is 30 fect. + of the girth 1,8 inch, an 
content 674 Feet. Now becauſe the whole content is 634 
there muſt remain 62%, therefoxe make a daſh at j in your book, 
and ſet down 7 in * new book under N, (ab before,) you 
may alſo for proof meaſure the part leſt, and fer down their 
reſprive names &c. . | 


And thus you may keep an account of timber or any ſuch 
thing, and if you deal largely and keep all your accounts iii” 
one book, it will be beſt only to take up about + part oft from 
the beginning of every page, with an account of timber &c. 
and then the remaining part of the page may be taken up with 
remains of timber unſold, the names of thoſe that buy, how 
much, what number, what price, the time of payment, &c. 
And for your ready finding any perſon's name; Let your book 
be numbered in the pages with 1, 2, 3, &c. and have an 
Index prefix'd thereunto, with the names of the articles con- 
uind in your book, having the number of the pages where the 
articles are to be found writ againſt the article in the index, ſo 
that looking the index for any article you may readily find it. 


Nite, When you ſell timber to any perſon, it is uſual to 
mark the two firſt letters of his name thereon, with the firit 
ſetter of the places name where he lives, to prevent it being 
ſold twice, &c. Likewiſe, the firſt tree he buys number it 1, 
the ſecond .2, &c. and keep a liſt of all thoſe numbers in your 
book, daſhing the old ones; ſo that whether he buy whole 

eres or parts it will make no difference in your accounts. 


ll 
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SECTIO N VII. 


Solid MEASURE 


— 


n — 
CY 


To find the Solidity of ary CUBE. 


\C UBE the Side, that is, multip! 
RULE 1. 


the Side by it ſelf, and tia 
Product by the ſame Side, th 
to Product is the Content. 
By THEOREM 15. 


Ex.1. If each Side of a Cube be 60,2. What 
| its Solidity ? | 


By the SLiDinG RULE 
? | | # 8e 10 on the Line l N 

to 60, 2 on the Slider, then againſt 6,02 ont 
Line D ſtands 218 on the Slider, which M 1 
tiply'd by the Square of 100 ( becauſe 1 vl. 
multiply'd by 10 and 60,2 divided by 10) 8' "tc 


t2$167 tor the Content. 


8 ' 5 11814 7 F A 141 4 51 v1 
| 5 &u#f Wit "oe 4 
furs 57 


1 find the Solidity G ny Parallelopipedon, Priſm, 
2 3 or inder. ve 9 | ; 
( Multiply the Arca of the Bafe; by 
ol 2. the Length ofthe Solid, and the Pro- 
duct is the Solid Content. Theo. 15, 


x.2. Let ABCDEFG be a Parallelopipedon 
or Square Priſm, repreſenting a. Piece of 
Timber, Stone, Ic. whoſe Length AC, FB or 
GE is 15, and each Side of 1ts Square Baſe 
BCDE 7,3 What is its Solid Content ? 

"2 BC,CD, Px. orEg. 1 3 2 


J 


5584 Arca of the Baſe. ES > 
15 Lengeh. lo & >> 


1160 Content feguit d. 


© By the Stine Rus. 
Aways find. a mean proportional between thoſe two things, 
ich being multiyiy'd together make the area of the bale. 
det Non the line D to the length on tlie ſlider, and againft 
e mean proportienal on e ftands the content on the 
er: But if after the three imerſidns be multiply'd together 
lon be required, then inſtead of 1 on the line D, you muſt 
t the ſquare root of the diviſor thereon; or you may turn 
e of the three dimenſions into adivifor, and fo work as in 
J. 15. SECT, 6. But in this Ex. you need find no mean 
mortional, becauſe the baſe of the ſolid is ſquare. Therefore 
£1 0n the line D to 15 on the ſlider, then againſt 7,2 on 
luc D hands 7774 on the ſider the content Jolid. 
| W 

det 15 on the rule to t on ſlider; then'againſt 1 on the 
lands . O66 on the ſlider, which poim , 066 on the ſlider 
0 7,2 on the rule, againſt ,72 on the ſlider (for 7, 2 is 
&e nie) ſtands 77+ on the rule, ſo the content is 777% as 
Ne, | - 6g, 


| 
| 
| 
| 
| 
| 
| 
| 
| 


Slidcr ſtands 39on the — 


eee 


Ex. 3 If a Piece 57 7 A or Stone be 25 Tnched 
1 9 Inches deep, and 25 Ftet long, loo 
"ow Solid 1 15 contain d 4 


= 


Toy. 5152 | 
a Wi 92. | Decimal. yy "F and |, 


wi 


— , 
— 


Inches. 2 Feet. 

25 Breadth. \ 2,0833 a1 

9 Depth. | Sage 575 o 9 
SINE eee ee 
225 Area Baſe. 1,6247 160 
25 Height. 3 25 0 0 
14405625 (39,06 Content. 39, 061875 1 06 
N.. LES 4 | o 0 } 
BER the StipinGRuLE 39 09 


x. Set 9 on the Slider to 9 on the Line D 


then againſt 25 on the Slider ſtands 15 on the 
Line D, a mean proportional between g and 2: 
Set 12 on the Line D, (becauſe. 12 is th 
Never Root of 144) to 18 on the Slider, then 
>,ain!t,15 on the Line id ſtands: 5 on the d 
der the en in Feet. 


* 
177 


al 


7 > | 1 ty , " 
2 * . 1 0 
* 1 © Ocherviſe.. M WY 
0 "4 : LA x} . - "Aw 4124 + &® 


N 


„Set oyg on the Rule to 1 on the Slider, tht 
ages ast 1 on the rule ſtands 1.33 on the Slide 
2 | iviſor for 0%: Now (et 1,33 on the Slid 
1 25 on the; Rule, then. e 2550 on 


. * 


Ane 15 4." 85 "air? : 7 3id ( 


* 
* 4 . * — 1 'S , 
A " : Y b Y '®& Ga * i ws 0 Bute C * f 
” F > 0 4 . 
ot, | ' 1 K ne , 
* 1 . < 
* 
91 
. * 
* 


Let AA; PB, BP, be a T PTY Priſm 
"the ereateft Side of euch Baſe being AB 13, 8 
Inches, the Perpendicular CP 14 Inches, and 
the Length of the Solid being *AA, BB, or 
PDC 20 Feet, What's its Solidity 2. 


Common Way, Decimally. F 2 and Incher. 
Inches, | Feet. F. . 
13,5 = AB. 1,195 1 4 6 = AB, 
„ 
81, = Area Baſe. i 1-1 Cory, 
20 Height, e - ="F'BB, 


(4) 1620 (X1,25 Content. 11,25 1 3 


By. the SLIDING Ruiz 


Ser on the ſlider to 8 Si I 125 
on the line D ſtands 1,06 on che ider a mean proportional 
between 1 and 1,125, 

; Set 1 on the line 5 to 10 on the nder, then againſt 1,06 
on the line D ſtands e the folidity in feer. 
Otherwiſe, - © 
TI Fee will be found te 

9. 


5 12 on the line D to 20 on the ſlider, chen againſt 9 on 
wc line D ſtands 114 on the ſlider, as before. 4 
g x 


16 The Univ — Meaſurer Pari 


Er 1D the, Dia: 505 linder's B 
lt 271 wa 4G its ne Be, ht i 


. K a Lt Ts * * . =D 8 
275 } 3 din . we I \ 4 et. 
1 35 49. 8 Few rx IE 4 $4s 
. 4 AL. 44% 4% 
Ge nr EN = fl, mr 10 1 10 
3.463614 krea'Baſe. lu . (PER Wa = 
8 SAC Height, F 


27:708g12 Content. wo 57 the sro Rur. 


— — — — — —_ 


Set 1 128 on the Line D, (the Square Root 
1,2732 ſee Ex. 1 5, Sect. 5th, and Ex. 2, Sec. yt 
to 8 on the Slider, then againſt 2, 1 on the“. 
D ſtands 27, the Content on the Slider. 


How to Maafure any Conz or PTIAAMI, 


0 Multiply the Area of the Baſe b 

n third Part of the Axis or Perpend 
3 * Height, and the Product is 

| Solidity. 3 Theorem 18, 


"\ #459 P # 
© 


Ha 6. Let AD, Fe be a Square Py ramid a 
Ae AB 45 18, and each Side of ite Sl 
— Baſe CE, FD 0 ft What's its Solidity 


A SH J 19, 1. Dal 
© : eke | 
2 


DE | ——— 
4 idly 
[ 4 4 


102,01 Ares of the Baſe 
a of AB. | 


518.85 Solid Conor 


„ 


80115 Meaſure. N 161 


= the StivinG Rutg, 
get 1 on the Line D to 5j on the Slider, then 
vgainſt 1,0T on the Line D (for 10,1 is off the 
Kule) ſtands 6,12 on the Slider, fo $12 is the 


ntent required. 


Let ABC D A n whoſe Baſe 
g G CD, is a Regular Heptagon, each fide 
whereof as BG, GC, &c. is 10, and the 
Axis AF of the Pyramid 5 68,1, what ts 
the Solid Content? 


18 ? - ade © LY Baſ- | "x the Si ib Korg. 
10 5* | 


i. Set o, 275182 (fee Ruls 

10 Scr. f.) on the 

100 ſq. of that ade | Slider to 10 on the Rule 
6260 T abular rt. then 8 10 on the 
— — Slider, ſtands 63,4, 


363-3956 Area x the Baſe | ee. on the Rule, che 
22,7 a third of me Axis Area of the Baſe. * | 
— — 14.900 on the Slider to 


und. %j‚, ??: on; the Rule, 
: | 393 a+ - on 
N ſtands B23 Fo fare on the Rule, the Solid Content 


OTuzrwist.' ' + | 
the Square Root of o, 255 182 on the/ Line P, to 22, 
te Slider, then againſt. 10 on the Line D, ſtands the Con- 
don the Slider. 

X Ex. 8. 


Tze UniberſalMeafurer Part 


Ex. 8. Let ACBD be à Cone, whoſe Aris 4 
68,1 Reet, and the Diameter C D of j 
Baſe 10 n bow mary. Solid ha is 
_ that Qane f | 


Feet. 
9981 Diamerer of the Bafa 


„ — — 


100 its ſquare IE 
0,85% Ar, of a Grele vhoſe 
[Per. is 1. | 
78,54 Ar. of the Cones Baſe | 
2,27 4 of the Cones Height 5 


\ 1 
—ů— — — — 


178, 2858 Content reqd. wad 3 


By the SLIDING RULE. 


Ser 1,128 on the Line D,( ſee Ex. ©) 
on the Slider, then againſt 1 on the Line! 
(for fo is off the Rule) ſtands 17,83 fere, 
the Slider, which Multiply'd by the Square 
.to ( becauſe 10 was divided by. 6 17 
Feet for the Solid omg 


| 0 THERWISE- 
1. Set 12732 on the Slider, to ro on 
Rule, then againſt 10 on the Slider, ſtands 7s, 
on the Rule, the Baſe's Area. 
. . 2, Set 3 on the Slider, to 78,54 om the Ri 
then againſt 68,1 on the Slider, ( for 6,81 U 
the Rule ) ſtands 178,3 fere-on the Rule, vil 
Multiply'di by 10 (becauſe 6851 Was divided 
Nha 176,34 as beters. ee ee 


* 


*. | 


S0 Meaſure. 1 163˙ 
x. 9. Let ACF D, be an Elliptical Cone, 
iz. 4 Ons whoſe: Baſes un'Ellipſts, \whoſe: 


Longer Diameter E'F.1s 15,2, Shorter Di- 
meter C D io, and AR, the Axis of the 


Cont —_ what's it er 5 


n > 
7 = ¹ 
4 


2 


15,2 Fr Trankrerſs 

10 =CD =P Diameter, 
152 their Product. 
22 = NB the an, 
. 44 

54 | 


3) 2626, 3776 


875,4592 C Content required; | 
o ther. x 


| ns an teak. 


7) 06063576 Fi aol en vY14T Y ? 
— — . 
e . 1 * & ee 


L 
. the SlLipixe ROLE. 


1126.00 the Le 5. 10, vt on the as aint 
(a mean Proportional between 15 2 and 10, ) on the Line 


 875,4 on the Slider, W 2. 


, "ES; - 


—— —— —U —u—— — — 
= 
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7 0 fg the lid Content of a Pruftum, of any 
Pyramid « or Ge. 


For the Guſt of 8 pyramid, if its baſes be i 
| form of any re Pere To a ſide of the 
| greater baſe, ad dar pole e leſſer baſe : and frun 
the ſquare of that fn ſubtract the © ws a e 

Rule 4. J ſaid two ſides, and multiply that di the 
. tabular number, which re ſpects th the — of its 55 
This laſt product multiply d by I part of the fruſ 
um's perpendicular height, gives its 9 
 L THEOREM 20. 


Otherwiſe. Na ORE 


: To the produd of two ſides of the two baſes, a 
+ part of the ſquare of their difference, — 
Rule 5.4 that ſum by the tabular number as above, this pr 
uct multiplied by the fruſtum's height, 4 the { 
| Lid content, by THEOREM 22, - 


8 


undd 404 


Multiply the ee — =o de, of t 
. Fl baſes by ,52; that product added to a fide 


the leer be e, reduces the fruſtum to a priſm ne: 

| which ſide being ſquar'd, multiply'd by the 

number, and then by the frultum, s height, gives 
| folidiry nearly, K by x what * follows * Theorem 24. 


N 


„ 1 ql 
the diameters of the baſes of the cone's fruſtum, lic 
of the ſides in che pytaitiid's Fruſtum, and mulipl 
7854 inſtead of the tabular number. But if the © 

af the fruſtums be not regular 
| | pl &c, the (wo ee rules are en 


Soap Meaſure. \ 165 


| area of * 3 baſe, by the 
_ leſſer baſe ; gt e ee 
roduct, add the area two baſes, 
4 this m wel e by + = 4 e phi height 
gives ite ſolidity, 15 its aſe be of any form what- 
erer, prqwided they 9 and Les * 
THEOREM 21. 


e N : 9 


To e the. area, Shen in the *widdle of 
the ſolid parallel to its baſes, add the area of each 
ul 8, 4 baſe, hat ſam multiply a ha part of the height 


of the fruſtum ä its » by Tr ton 


58. 


This Rule Holds not only*ir in Fruſtum's of 

Cone's and Pyramid's, but alſo in Cylin- 
droid's and Priſmoid* - And if any ſuch” 
Figure offer itſelf to be. Meaſured, p 54 Di- 


middle, as at the ends, and ſo the middle 
Area found; But in Fruſtum's of Cones 
and Py ramid's the Dimenſions in the mid- 
dle, may be had without Menſuration, for 

il to any part of the greater Baſe, you add 
the like part of the leſs Baſe, halt that Sum, 
will be a Simular part in the middle between 
the two Baſes, by T'8EOREM 1ſt. 


This laſt Rule being general and by the . 
W's Rule eaſier than any of the reit, I ſhall 


it only to the Sliding . a 
E,. 10; 


- 


oy 
m_A_—_ —— . — 0 ů . EÄ— —BW —————— —BK: 2 2 — — 
by * = 
— — — — 
- -— — — - = = = — 8 - 
= = — — — 
— —— 
- — _ * = = \ . 0 — 


menſions may be as eaſily taken in the | 


refore in the ſeven fallowiog Examples, ape 


286 Nhe Univerſal Meafurer Pay ll 


Ex. 10. Let AB AB, abab be the Fruftum of a Square 
e each e LY Baje being AB=1; 
each Side 4b Ho N Stare 240 425 45 = 8, 
Boe Pe rdendicular. eight” on Fe) rf 24. of, the: Fruſtun 
= 245 What js is Splid. Contenn de 's 
BYRULS 4 RLE * 55 - ByRVLE.6, 


13 A = s „52 Milhp: Rule 6, 
8 =a "= | 5 Diff, between AR 


321, 6 Sum ſb 194 — 2,60 Prod. 
2 -rhe'Sides 4 525 8 4b add, \ 
os hs . — 


1 its 4 


— Les“ 4 
208; TY _ 25 cue 


14 ST x * * 3 g 
a SE aL # *, * 4 
8 8 2 "£313 F n 4 


16 WET 7 | 
* e wh # W 9 7 . 4 14 "gt! 9. 
. 4 4 C A Ri 11 547,01 Ar 


2 


©, $0170 Meafure. : 167 


bo D be StipinG Röüĩrz. 

In Fruſtums of Square Pyramids, always ſet 
1 on the Line D, 100 fx th Part of the Legg 

on the Slider, "then againſt twice the Middle Sj 
and againſt a Side of each Baſe on the Line 5. 
ſtands 3 Numbers on the Slider, which Added 
together gives the Solidity. So in this Exam- 
Ne Set 1, on the Line D, to 4 (+ of 24) on the 
Slider, then guſt 21%; and 8 on the Line D, 
ſands three ſuch Numbers on the Slider, as be- 
ing Added, makes * for the Solidity. 


Nor. That twice the Middle Side, 1 
equal to the the Sum of two Sides of the Ruſes, 
otherwiſe having found 10,6 the mean Side, ſer 
1on the Line D, to 24 on the Slider, then a- 
inſt 10,6 on the Line P. (for 19,6.is off the 
Rule) ſtands 26,966-0n the Slider, ſo 2696,6 is 
he Solidity : but this you Na is not Exact, for 
e true Content 3 Is 2090) the reafon 18 becaufe 
552 is nota true Mu Ter nor can” there be 
ny true Meltiplier, fix d for this purpole, —AS ap- 
ears from "yohat' follows Tnugo. 24: Yet the 
Id Malton can never differ ,08 from truth, 
nd therefore if you chüſe to work by it i rnd 
e withithe' mo 3 The common wa 
work the is after the Methods of 
urth. and, Fffh 
7 I tial 


- 


7 * 
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On ten Runnin ele oo rr ny ꝛé . er EER—_ —_ — — — 
—— - * = * Wu 
3 
- 
* 
CY 
* 


Wy: 11. Let AB ab be mo Sow ow of a Trigonial Pyr, 


mid, whoſe Per, ngth D d is 
. the G reater Ba e 43 0 Wy fy and each 85 if oy 
| Baſe a be be + Requiredy Solis Content 15 
7. 13 = ABS 14 
ir ab | 
21 sum. 104 Prod. 
21 5 — | | 
441 Sor. Wire Difference. * 
104 Prod,” — 5111 "55 
thc 2947 84. Difr, 
33 
433 Tab. No. 8,333 870 dif,.. 
— 0% Prod. add | 
e : — E——— 
x ch 82 bd. 12,523 2 75 
2 „ rade, Ka 


1167, 368 solldity. UG LL," 
; * RULE 4: 458,6 4 8 9.9. 
Ge IG 0 44 +: 24 Da. 110 2 

| * ROLE | 7 116 364536 Solidiry, 5 

1 3 e in Nor. The Al number ſ 
e the mid. auc \4rigon's 43 ors, bur, 
b 75 T may ſerve or / any ordi 
| Wy nf >+ 80 e mayallo 
24 //*1. .,.._ wrought by Rules & and 


0 abet n, 1 the SLIDING .RUL 
dd 


a * n 3913 andt 

64, '— {q. 4b. 770 N chat be 

WE jp” wal be I, 125 "(het always 
2:3 ING ze 280 1311 Kh, x; 7] ea +" the het 

433 Tub No: - (417 4 9 2 alike, hes + 1 


; ie a 878 idle 7 
494. od ds 3 eee 


2 4 Is vs £248 bein added together, wil 
3167,360 By RULE 8. = 1167, 2 


Solid Meaſute 169 


\24 1BoHvAyM\'P L 1 a. 


1 ach Side of the greater Baſe of the rh 97 4 
Pyramid be 13, 


exdgonid 


hey 2 


By aire 124 . 8 
2 Baſe, 


1 Square... ft 
104 13 Save 


—— — 
17152 ders 


— 


00g, 15206 Solidity. 


$43 £$53 


40 the N 

efore, Ye I, on 

on the ſlider, 8 

lide of the eater oe: I ED 
7 D, 


ed topetlies < * 85 — 


If you a ; 2 2, pls 
t 


Without che ſquare 


s 7604 


% 8, and the Fruftutn's 


337 
2,598 Tabula Number, 


— —— —_— — — —_ 


; 7005, 86972 Solidiry; 


210 10 2 
y the SLIDISS Nals. 
93376 th 


and a ſide 
numbets 


91 


A 7064, 208. 1 
2 OTHER W1'S'R; #1 
root of 2, 


Cz | 


"ach Side ef the Ig Mr 
height 3 24, Weary * ita 


x val INC 22 * 


2 -. Role th. 
— Multiplier. 10 

7 Differenee. 
. Il 
8 lefler Side add, | 


1056 mean side. 3 
10,6 "IM 


re. &. 22 | 


HS Nuzaber. | 


1 


112,3 6 Squa 
2296 K 


291591128 
ZI i3 þ 2 = 24; þ 


a Tabla number for an 
whajeſ{quare rgot is 1,518 
9 e the Fruſtum 
Os a Hers in the middle 21, 
Aid g lefler baſe 1, on 

ſlider as being 


91. py 


09 #5 the bee b un the 
7 AK and 21; whoſe 


e 


7 


* 


# 
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Ex. 1 3. Let there be a Fruſtum of a rectangulur 
. 5 ramid, whoſe Perpendicular Length is 15, 
. the Breadth is 1, Depth ,7 at the ers End 

and 2 Broad, 1,4 Deep at the er. End, 
What is its Solidity = 


By RULE 7. 4 De 4 
1 Bre 4 b Aa hee 
* Depth ** Baſe gremer Baſe, 
| Ip r- at leſs End. 18 PR bs ater Fad, 
2, 8 0 57 Area ] Baſe. 
—— ns ans I,4 Square Root, f 


1,96 (1,4 Square Root, 49 Sum. 
1 „C C08 8101 of the Length 


24.5 8 


2 
9 -9 uh 875. ü 
1 eater 
Add 95 5278 eſſer Jus. 
£1 4 times the Arca in the Middle, 


Sum 9,8 
2,5 = Be, ihe _ 
24,50 Solidi 
Mos, | 5 times hie area in the middle, is had by 
2 Wf- 10g 2,1 the ſum CO br: 
1949 $4 ne F the tuo breadths. | 8 
„ y the Sake Ruin 1 
Fr set 1 on the e 'then againlt 2,50 
the ſlider ſtands 1241 5 on the rule, the ſolid content. 

This — 12 is the ſame, with Ex. 17. Sed, 6th, wit 
the OOO, ut 23,625, e content is 24! 
By which it appears in meaſurin tapering uni 

ca by Ex. = Sect. 6th, the br ww depth ſhould | 


taken Tom an eee bl th mile 


1 


S0 Meaſure. 271 


EX. 14. © Let AB ab be the Fruſtum of a Cone, whoſe 
R —— of the defer 
« Baſe 8, and AB e diameter of the greater Baſe I3, What 
« ix its Solid Content, bh ah abs 2 


1 


n N V\ WW e WA 4 
L WW | Wy 4 \ 
NI WH) 
j Hr as 4 


7 * * 
7 | | bo 
0 1 Ld 

" - 

* ; 
hn ——— —— — — — — * 
1 , , 1 

As 


Ty 1 


* 


BY RUEE 5. By RULE . 
13 AB | 18 ere 82 PA © 
39 Ihren Wen a 
9 , f . 
33 K. il. — „ a5=8 
ht : 1 4 325 842 7 Dien 1 
112,33 Sum. —— ] 10,6 mean Dia- 
,7854 B., 33 2g. Diff. 10, Lmeter. 
88.223922 4146 fl. 


24 = C 0. 12 165 eee 
— — | ul : 3 — 
2117, 375568 Solidity required, 88, 247544 er 
W 16+ 20 © | PA 24 = * 
By the SLIDING" RULE, dann 
LEADS þ ©; LOSE 65 TY; - 2117941054 Conrent 


2 wy 

e 6 by 78564 and the quotient is 7,6395 whoſe ſquare 

dot is 2845 N of, Cones, ſet 2,764 on 

he line D to the height of the fruſtum on the ſlider, then 

ainſt the diameters of the greater and leſs baſes and their ſum 
dale,) on the line D, ſtands 3 ſuch 


oY — 


twice a diameter in the m | 
umbers on the ſlider, as being added gives the ſolid content. 
Jo in this Ex, Set 2,764 on the line D to 24 on the ſlider, 

n againſt 8, 13 and 21 on the line D ſtands 201.26; 632.9. 
id 1383.2 which added together gives 211746 content. 

p Otherwiſe, h 7 f 

— diameter 10,6 on the line D, ſtands '2118 /ere on the 
der for the content, „But when accuracy qui cd, NT 
rk by the mean diameter. n EX. . 13 


1 De Uniderlai Meaſure? Parr l. 


1 


* 45 Let there ou reli. o cee i perpenicl 
H eight i is 18, the Periplery. at the 755 . fe, | 18 
What's * Solid. Content 11 * — 1 


x 
. 1 N 0 fb” * 1 92. | C3984 f. 
\G „92. . \ 7,3904 iq: 2,7 
| 592 3724 
7 N. (8464 
BAER 3.24 8464 ———2 
i 5 bee. doubled. | 3 
5 eh 07958 b 
7,3984 four times ſq: Per. middle. 4 Rock 
\ 1296038 
&) RULE g, „ 
2 iy SLIDING Rv * 75 4740s 152 Solidiy, 
you Gvide 6. by ,07 p58. the ient © wil be 75,89 


whoſe" T. root is near 955 ſo in a 2 of cones, ſet 
8,7 on the line D to the fruſtum's height on the ſlider, then 
againſt the peripheries of the greater and leſſer baſes, and tui 
the ar vl in the middle on the line D ſtands 3 ſuch numbe: 
on lider as being added together gives che foi Thus, 
ſet 8.7 on the line D to 18 on the ſlider, then againſt 2.72, 1.8, 
and .92 on the line D ſtands 3 on the flider, which 
added W make 12,7 4 * the ſolid content. 


By comparing this Ex, With Ex. 20 Sect. öth, appears the 
great error in meaſuring round timber, where the falſe wa) 
makes 2,0 fett, and the true way 2, feet; that is, the 
falſe content is to the true be wh 20 to 27 mn, as i 


this Example, | 1 ELF 14 * 48 1 2 rh | F a 
To find who Solidiry — 5 pausen, or 7 a 
| CYLINDEROID. e 


Solid: may 
lj awhether the 772 


 Baſer*be cet or ue. alle ox Juan 9 


3 Rol x Sch, 4% bel 4 
x; Mea 5 ol E s are por 


Sori Neger... 373 


Rule is General, and af for Fruſtums as appears furtheron: 
Yet for varieties fone 1 ſhall give the following Rulc for 
Priſmoids and Cylinderoids, ws R 0 L E 9- 


To twice the length of che greater baſe, e =  kngib of 
the leſſer baſe, multiply the ſum gy! aft 
baſe and reſerve the product: Alſo to twice the Lage. 1 the 
fer baſe, add the length of the greater baſe; multi ly that ſum 
y the breadth of the lefſer baſe ; add this prod: to the firſt 
cue, aud the ſum multiply d by, 785 f and then by g of the 
lold's perpenditular height gives its Hey, if the baſes be 
ircular or elliptical ; but if the baſes be ſtreight 1 A. wag 


ot multiply by 47854, 
What e here meant b y length and breadth of the baſcs, you. 


re to underſtand ſuch — as being multiply d rogether ger 
area of the baſe if right · lin d; Ne if curve · lin d, the 2 
ngth multiply'd by the breadth, and that product m 4 
y ,785 4 gives the area at either baſe. | 


EX. 16. * Let AFG H be a * N 2 
O is 20, its haſes being parallel and both 
« but not ſimilar ones, the e diameter A B 
greater baſe 13, the ſhorter diameter E F * 85 
« longer diameter IH of the leſſer baſe 10, and f 
* conjugate diameter H $92 What B s iy, 
* content? 
13 AB, | 20 dulce IK , 


SY i 2 
F 


r . , 28. I 7 * 
26 wier ; 33 
10 IK : ; $,2 G 


50 171,6 Prodyg: Rs, | 
8 Ep 288 Product 1ſt. 


8 product iſt. 450,6 Sum dak 


, 605 72686 1057250 


* 


; x w F * a * ä 7 


3 
wp —— a —— U ! 2 SIS DOGS D-Eres 


the rule, then againſt of 20 on the ſlider ſtands 1203, 2 on the 


o 


eB ib An — , 
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By the SLiDinG RuLE. 
- The fam of the two laſt mentioned products, viz, 459,6 i 


equal to 6 times the ſquare of a true mean diameter, Therefore 
Sct 1,2732 (ſee Ex. 15. Se, 5th,) on the ſlider to 459,6 on 


rule, the ſolid content, „ 


d oled EXAMPLE 17. | 
Let ABHF be a Priſmoid, whoſe Height CD 
is 20, the greater Baſe AEB E being a Syquart 
whoſe Side AE or EB is 13, the leſſer Baſe i 
FGHI a Rectangle whoſe Length Fl or GH 
is 12, and its Breadth FG or HI 5, Whats 


— — — 


Divide by +) 13580 87 


Y 


$ s, Ul ; % f / 'S/ 1 N \ 
K 4 


4 


. 


* 


2263, 33 Solidity. 


: By the SLiDinG RULE. . 
Let 1 on the ſlider to 679 on the rule, then againſt +of 
an the ſlider ſtands 2263, 3 on the rule, the foliditf,”” | 


F 


0 , . of ww vi 1 "= AF 1 . . * £ 
» 
* 5% 
R 0 0 


33 
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ow 10 find the Sglidity of a Hoor, CoNnE or 
PYRAMLD, Th: Sl1s MN Ac 


1 


„For the- tao elliptical Ho ors of an wpright Cons,” 


1 v0 ro 
RULE 10 


£2 * 71 

From the ſquare, of the diameter of the hoof's baſe, take he 
{quare root of the product of the two diameters, multiply, 
thc remainder, by the diameter of the hoof's baſe, and. 
that product multiply by the hoofs height, and the laſt 
rodut multiply'd by ,2618 and divide by the difference 
tween the diameters gives the ſolidity of the greater 

hoof, 8 


"I 


3 Theorem 23. 
RULE 11. 

Multiply the ſquare root af the product af the two diameters 
by the greater diameter, and from that product take the 
ſquare of the diameter of the hoof's baſe, multiply this 
remainder by the diameter of the hoof's baſe, and that 
product by the hoofs height, and the laſt product multi- 
ply'd.by , 2618 and divided by the difference between the 
two diameters, gives the ſolidity of the lefſer hoof, 

of dey, 6 TS Theorem 24. 

The hoofs of {quare Pyramids are meaſured by Theorem 62. 


"Theſe are the true Rules for meaſuring thoſe kinds of hoofs, 
Put if the cone be cut parallel to its fide, the hoofs arc then 
ated parabolic hoo? becauſe the plane of ſuch a ſeQion is 
probe, And if the cone be cut parallel to its axis, the 
pane of that ſection is an hyperbola, ſo thoſe hoofs are called 
Iyperdolic hoofs &c, whole ſolidities might be had by pro- 
ding with the property of thoſe curves inſtead of the 
liple's in Theo, 43 


eo 
ind 
ut nearer by Theo. 23 and .24 
alt Theorems in words, nd 2 an Example to each, becauſe 

der Rules are auch caßter chan the two loregoing. * 


p 
57% 


than practice are here out of my way, ſee Ex. 35th. 


and 24; but ſuch things being more for 


ce the content of a hoof mer bs had nearly by Theo, 62. 
I ſhall here expreſs thoſe two 


Rug. 


— — - h * = 
— 2 p _ 
- 


— — e —— —ä—äe * 


.. 
— I _—_——_ — 85 — — — 5 * 


. £ 


c he U — 


Ae RLE 
To the 8 ed ifs ate ny | half the rodud 
1 15 two —.— from — a take the leſier Td 
mattiply' the xemainder by. the height and +2616 fo by 
you the folidity of the OY hoof. _ : * 
0 nn Theorem 6 

: Ro LE 1 
To the leſſer dlameter add irs ſquare and half the product 
the- two, diameters fro chis ſum take tlie 956. diameter, an 
niultiply the reminder wal 2 ad tuen by the height fors 
OR "ff OM. Fo 


b Theorem 6 


/ . i ; * 29 11 11 


Exanyis 18. 


on | Required the ſolidity of greater hoof 5 B of 

1 conical fruſtum a y of Oh gre diameter of the hooks bi 

* being 4B 60, its height F (SCO) 36, and at 
diameter of the fraſfum's leſſer baſe 18. 4 What 
os che old content of the faid clliptical hoof bAB. 


n 4 5 36,40 ab. 


3600 (AB. 43 
webe e Product % * F. 
| 5 
4 pts 32 balf product Z 
366 uno ABD” 


he — | M * _ ad 
* : | "14 14 
2 | if ”  £ a "4 
1 | 8 I 1 10541221 1 ay 
171 £ — 
£1 g ” : 4 , 21 + w © E 7 1 . * 4 
. 


8 . bc = 


SRL” pager” Soi, ea dom 2:4 
28 "# 


; SoLip Meaſare. A727 


Kr. 19. Required the ſolidity of the leſſer hoof 4b 4, 
« whoſe height is DC 36, the diameter ab of its baſe 38, 4 
« and the other diameter AB of the fruſtum 60? ” . 


38,4 = ab. = 297 4 
30, = I AA. p 38,4 = 4 5. 
1152,00 + Prod. 1474,56 — ſq. ab, 
1474.56 = 3 . a6. TIE | 
38,4 a b. Note, By RuLE 10. 
— * Solidity 
2664, 96 Sum. of the greater > 45992, 92 
8 Se ABſub. Hoof will be 5. : 
— — 4 8 By RULEZ 11, 
2604, 96 ax ng * * * 
6 = Heig of the leſſer F 23548375 
BW 36 . Hoof will be 3549375 
93778,56 Prod. — 
„2618 Mult. Sum 69541, 295 


2551, 237000 Solidity. By Rule 12 is 44990, 225 
| We By Rule 13 is 24551,462 


| Sum 69541,462 


And by Ex. 14, the ſolidity of the whole fruſtum is found 

to be = 69541; fo that both theſe methods make 
the true content of the fruſtum, but to bave the true 
17 of theſe hoofs, work by the foreſaid 10 and 
11 Rules, 


the SLIDING RULE. 
15,4 on the Slider, to the abovementioned difference 
3.6 in Ex. 18, but 2604,96 in Ex. 19 on the Rule, then 
alt 36 on the Slider, ſtands the content on the Rule. 


e, If 60 were a fide of the baſe of a ſquare pyramid's 
36 the hoof's height, and 38,4 the ſide of the leſſer 
of the fruſtum, the ſquare of 60 is 3600 which added 
152 (half of the product of 38,4 by 60 ) gives 4752, 
a multiply d by & of 36, gives 28512 for the ſoldity of 
oof, by Theorem * 9 5 
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To find the Solid Content of any of the five regular 
Bodies. | 


The tetraedron being a triangular pyramid, is already mea. 
ſured by Rule 3; and ſo are the other 4 bodies, . the 
cube which is meaſured by Ru 1, ) * it is but finding the 
ſolidity of one pyramid, and then multiply that ſolidity by the 
number of pyramids which compoſe the bod » fo have youi 
ſolid content; from whence we have this following T able 


Tetraedron 


<S 8 O,Il 785 

N Octaedron . \zZ( 0,47140 

"I — V9 

5 4 Hexaedron = FP 1,00000 

E J Teoſaedron 398 \ 2,18 169 
; © Dodecaedron 2 J 7,663 12 


By this Table and Prob. 162, if the ſide of any of thd 
bodies be given, the ſolidity thereof may be had by this 


Multiply the cube of the given fide and d 
RULE 14. 3 tabular number one by the other, ſo have yt 
the ſolidity of the body required. 


EXAMPLE 20 and 2t. 


I/ the ſide of a TETRAEDRON be 20, and 
| ide of a DopEcAL.DRON be 20, what 
| * the Solid Content of each? 


For the Dodecaedrin, 


766312 Tab. Ne 
8000 C. given | 


CT -- 


bg 


SOLID Meaſure. W—_ . | 


By the SLivinG RULE. 

Turn the Multiplier „11785 (for the tetraedron ) into a 
$1iſor, and take the ſquare root of that diviſor ; then ſet this 
ſquare root on the Line D, to the given fide on the Slider, 
and againit the given fide on the Line P, ſtands the content on 
me Shder ; this do for any of the other bodies, ſee the Cube 
hoſe Diviſor is 1. . 


To find the Solid Content of any Globe or Sphere. 
Wane os wy; I 
Multiply the cube of the Axis by o, 5 236 ( viz. 4 of 585 4) 
ad the product is the ſolid content required. By Theorems 
8 and 39. Othbe rauiſe. EN 
e | 
As 21 is to 11, ſo is the cube of the axis to the ſolid 
potent required, for as 21 is to 11, ſo is 1 to 0,5236 nearly 
Problem 172. . Otherwiſe, _ | | 
Rr. ä 
Multiply the circumference and ſquare of the axis one by 
e other and divide that product by 6, gives the ſolidity, 
Tbeorem 5 6. A e n 
x. 20. If the Axis A Bof Globe be 20, what it ita Solidity ? 
By Rule 18. Sect. 5. If the axis or diameter be 20, the 
nphery will be 62,832. | is tdi r ts rant py 
B RUDE n. 1! 52. bo wnyvio 


20 1 Ws he: nk 


40 ? Cfq. AB. 1 00 pA 
| 20. 0 K = 1 
— rnb: F I + A. * 
| 8, 8000 Solidity, - - B — — — . 


E RUL'B 7. 43 | | 
62,832 JJ | 1 / 
400 = 1q. Axis. 
— 8 I 
9.251328, 00 „ne $i gs 
— N 41 hs * 


. Y 3 AE oY 
.* ys * 0 1 +4317 I 
l | a 
3» L * my = * 
. C F 0 K 8 a * 
* | 1 4 h 9 4 # % * 
* 8 
# © Ls 4 
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By the StLivinG Rurx. 
Set 1,382 ( viz. the ſq. root of ry) on the Line D, 6 
he axis 20 on the Slider, then againſt the axis 20 on the Line 
D, ſtands 41888, an the Slider, the content, regard had ty 
Rule 4. Sed. 1. 


Note, If the circumference of a globe be 1, its ſolidiy 
will be found = om from whence we have the 

- Rule following for the ſolidity, when the periphery 

is given. | 


Multiply the cube of the eircumference of the 
Rule 18. 4 greateſt circle, of any globe or ſphere by, 01688), 
| and the product is its folidity, 


* 


To find the Solidity of any Seg. of a Globe or Sphert 


RULE 19. 

From three times the axis of the whole globe, ſubtract twice 
the height of the ſegment, multiply the remainder b the {qu 
of the ſegment's height, and that product multiply d by 0,523 
gives the ſolidity of the ſegment, by Theorem 409 

This is when the height of the ſegment, and axis of the 
whole Globe is given, and fince the ſemidiameter of the {ey 
ment's baſe is a mean proportional between its height, andi 
remaining part of the globe's axis; (by Prob. 36, ) if 
height of the ſegment and its diameter be given, its {oli 
may be had chud, N NA | 
'RVUVLE 20. 


To three times the ſquare of the ſemidiameter of the ſq 
ment's baſe, - the ſquare of its height, multiply that i 
by the height o the ſegment, and that product multiply'd 
0,5236 gives the ee. ed. 


5 EX AMP L E 23. 

Let HTI be the Segment of a Globe, will 
Height Ay is 7, and H I the Diameter ef i 
Baſe 16, what is its Solid Content“ "I 
| OPERATIO 


So L ID Meaſure. | * 18 


OrrxAriox. 
By RuLE 20. By Rur 19. 
; ; =HY, or IX. 1 . 4 
* — ſq. ſemidiameter. 60 | | 
3 8=AY Height 2, 
192 {q, = 3 times. _ ; 
16 = {q, A Height, 16 ſq. Y A Height. 
| 208 832 
| 4 = A Height. 5236 
832 435-6358 Solidity. 
45236 


356552 Solidity, By the SLIDING RULE. 


ee. 1,383 on the Line D, ( ſee Ex. 22.) to the ſegment's 
eckt on the Slider, then againſt the ſemidiameter, and ſeg- 
5 nt's height on the Line D, ſtands two ſuch numbers, that 

to three times the firſt you add the ſecond, that ſum will 
Wc the ſolidity of the ſegment, So in this Example, fer 
z on the Line D, to 4 on the Slider, then againſt 4 (for 
(cc the Rule) on the Line D, ſtands 33,51 on the Slider, 
ch multiply'd by 4 ( viz. the ſquare of 2, becauſe 8 was 
vided by 2) gives 134,04 and multiply'd by 3, gives 
p2,12 for the firſt number; alſo, againſt the ſegment's 
ght 4, ſtands 33,5 1 on the Slider, for the ſecond number, 
hich added to the firſt number 402, 12, gives 435, 63 for 
lidity of the ſegment as before, nearly, | 


low to Meaſure the Fruſtum or Middle Zone of 
„ / ·˙ So on 
To twice the ſquare: of the axis, add the ſquare of the dia - 
ter of the other end; multiply that ſum. by che height or 
ckneſs of the fruſtum, and that product multiply d by „2618 
es the ſolidity, by Theorem 45. N 
| Ex. 24, 
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By the SLIDING RvuLE, 


Set 1,382 ( viz. the ſq. root of 44+ ) on the Line D, to 
the axis 20 on the Slider, then againſt the axis 20 on the Line 
D. ſtands 41888, an the Slider, the content, regard had to 


« 


Rule 4. Sed. 1. 


Note, If the circumference of a globe be 1, its ſolidity 
will be found = ,016887, from whence we have the 
Rule following for the ſolidity, when the periphery 
is given. 


Multiply the cube of the eircumference of the 
Rule 18. 3 greatelt circle, of any globe or ſphere by ,016887, 
and the product is its ſolidity. 


To find the Solidity of any Seg. of a Globe or Sphent, 


RULE 19. 

From three times the axis of the whole globe, ſubtract twice 
the height of the ſegment, multiply the remainder by the ſquare 
of theſegment's height, and that product multiply d by o, 5230 
gives the ſolidity ofthe ſegment, by Theorem 40. 

This is when the height of the ſegment, and axis of the 
whole Globe is given, and fince the — hea of the ſeg· 
ment's baſe is a mean proportional between its height, and the 
remaining part of the globe's axis; (by Prob. 36, ) if the 
height of the ſegment and its diameter be given, its {olidry 
1 hes $4 5 49 6 

1 RV LE 20. 
To three times the ſquare of the ſemidiameter of the lex: 
ment's baſe, add the ſquare of its height, multiply that ſun 
by the height of the ſegment, and that product multiply d 


o, 5296 gives the ſolidity. 
2 EXAMPLE 23. 
Let AA Y be the Segment of a Globe, a 
Height Ay is 7, and H I the Diameter f 
Baſe 16, what is its Solid Content? 
OPERATI!0) 
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_ OPERATION. 
By RuLE 20. By Rur 19. 
- ; =HY, orIY. FE Oe” 
6 = ſq. ſemidiameter. 600 | 
3 8 = AY Height 2, 
192 {q. = 3 times. _ f 
16 = ſq, A Y Height. 16 {q. Y A Height. 
208 ; 832 
4 = A Y Height, 5236 
832 435,635 Solidity. 
5236 


15,6352 Solidity, By the SLIDING RULE. 


Set 1,383 on the Line D, ( ſee Ex. 22.) to the ſegment's 

eight on the Slider, then againſt the ſemidiameter, and ſeg- 

nt's height on the Line P, ſtands two ſuch numbers, that 
F to three times the firſt you add the ſecond, that ſum will 

ew the ſolidity of the ſegment, So in this Example, fer 
383 on the Line D, to 4 on the Slider, then againſt 4 (for 

is off the Rule) on the Line D, ſtands 33, 51 on the Slider, - 
hich multiply'd by 4 ( viz. the ſquare of 2, becauſe 8 was 

wided by 2) gives 134,04 and multiply'd by 3, gives 

02,12 for the firſt number ; alſo, againſt the ſegment's 

ight 4, ſtands 33,51 on the Slider, for the ſecond number, 
hich added to the firſt number 402, 12, gives 435,63 for the 
lidity of the ſegment as before, nearly, | 


low to Meaſure the Fruftum or Middle Zone of 
4 Globe. * 

Fed By RULE 21. 2 0% ; 
To twice the ſquare of the axis, add the ſquare of the dia · 
ter of the other end; multiply that ſam by the height or 
ckneſs of the fruſtum, and that product multiply d by ,2618, 
es the ſolidity, by Theorem 45. FF 

| Ex. 24, 
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N 24. 


Ler it be required. to \ find the Solidit) of the Half 
Zone M HT R, whoſe Height or Thickne( 
YC is 6, the Diameter M R 20, and the 
| Diameter HT 16 7 


16 
400 256 ={q. HI, 
4 . 
— By the SLIDING Rurk. 
Boo = 21q. MR. | 
256 =ſq. HI. Set 1,95 4 on the Line D, u 
53 the height of the fruſtum 60 
1056 the Slider. then againſt the ax 
2618 | 20, and the diameter 16 on the 
— Line D, ſtands 2 ſuch numbe 
2764608, on the Slider, as if 20 twice 


LEN 6 = YC. the firſt, you add the ſecond 
the ſum will be 16585750 
1658, 7648 = S the Solidiry. before. 


Note, If KL be S HI, and ZC=YC, then the a 
bove number 276, 4608 multiply d by 12 or, tuic 
Rel. 1 gives the ſolidity of the whole Zon 

LI 


Tl 0 200 the Solidity of a Y Spheroid, either Righ 
or Oblate. | 


RUL E 22. 
wle the ſquare of the axis of the greater circle, (a 
the ſq. of the 3 tranſverſe þ axis axis 4 a and oh oblate 0 hetoid 
conjugate 
by that axis upon Which the elli pſis revolves, 5 the 4 
roid is deſcribed, and that product malt pi d by, 5 236, gt 
the Ligand „ by Theor em . | g 
1. 4 


80115 Meaſure. 


1.25, Let G HI K be a right ſpheroid, the diameter 
of whoſe greater circle is G H 39, 
« 40, what is its ſolid content? 


183 


and the length I K 


9 1 4 $336 
30 * 36000 
40 — 1 K. | for the Solidity. = 


1000 | — 

By the SLIDING RULE, = 
Set 1,383 on the Line D, to the -< 
anſverſe 40 on the Slider, then a= © %Y 
inſt the conjugate axis 3 (for 30 Y 
of the Line) ſtands 188,5 on the 2. 3 
er, which by removeing the decimal point two places to- 
ards the right hand, ( becauſe 30 was divided by 10) gives 
8850 for the ſolidity nearly, as before, 


To Meaſure the Segment of a right SpREToID. 
R U 


23. 8 . 
With the tranſverſe axis aud height of the ſegment, find the 
Idity exactly (by Rule 19.) and this ſolidity multiply'd by 
c ſquares of the conj ugate, and divided by the {quare of the 
anſrerſe, gives the ſolidiry of the ſegment, by Theorem 37. 
x, 26, © Let 4 BC be the ſegment of a right ſpheroid, 
* whoſe height J) is 4, the tranſverſe axis /X 20, and 
the conjugate axis © H 15, what is its folidity ? “ 
20 K. | 435,6 
3 225 =ſq. con GI 15, 


60 Product. 
16 = twice Y y, 


— 


4100) 980 | 10,0 | 

2245 = the Solidity ſought, 

2,0 | | | {6/14 | 
2,5 Inver Fa tor By the SLIDING RULE. 


5,6 as by Ex. 23. Set the tranſverſe 20 on the Line D, 

i * to 435,6 (the like ſegment of the cir- 
dſcribin ſphere for ner Sliding Rule Ex. 23.) on the Slider, 
a 2gainſt the conjugate 14 on the Line D, ſtands 245 on 
Slater, the Solidity. 8 To 
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To find the Solidity of the Fruſtum of a righ 


SPHEROID. 


N r 
To twice the ſquare of the conjugate or diameter of the great 
circle, add the ſquare of the diameter at the other end 
the fruſtum, multipl that ſum by the fruſtum's height, an 
- tbat product multiply d by ,2618 gives the ſolidity gf 
fruſtum or middle zone. Theorem 45. 


EXAMPLE 27. 

« Let FB ba be the middle zone of a right ſpheroi 

er whoſe diameters a b and AB at the ends are each 24, U 

*« conjugate or greateſt diameter HG=30, and y 2 the leny 
* =24, What is its ſolidty?” 


By the Sliding Rule. 30 =GH 24} aBord 
. „ 


This Rule both by the —— —— 
pen and ſliding rule is the 900 ſq.GH. 576 fq. 4B, 
very ſame with Rule ad, 2 
therefore, Set 1,954 on —: ; ot 
the line D to the fruſtum's 1800 twice ſquare GH. 
or zone's length 24 on 576 
the flider, then againſt z —— - 
and 2, 4 (for 30 and 24 are 2376 
off the rule) the two dla - 24 2 length 
meters on the line D ſtand — — 


two ſuch numbers 56,548 5704, ooo 
and 36, 196 that if to 8162, inverted , 2618. 
twice the firſt 113,096 you —— 0 


add the ſecond 36, 196 the 11 4048000 

ſum 149, 292 multiplyd 34214400 

by the ſquare of 10, &c. 570240 

* gives: 7 nearly 456142 
35 before (vz.) 149292. „ n 
: N 14928, 88 32 Solidity equi 


E 
W 
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. 289. Let G HI (foregoing fig.) be an oblate ſpheroid 
or a turnip- like ſolid; whole tranſverfe axis IA or dia- 
meter of the greateſt circle is 30, and the conjugate 
GH or height 30, What is the ſolid content ? 


By the SLIDinG RuLE, 
Set 1,383 on the line D to the ſpheroid's 
thickneſs 30 on the ſlider, then againſt 
4 on the line D (for 40 is off the rule) 
ſtands 251,33 on the ſlider which by 
taking away two decimals gives 25133 
for the ſolidity nearly as before, 
Note, The ſegments and fruſtums of this 
132,8 Solidity, ſpheroid are meaſured exactly like the 
laſt, as appears by Theo. 37: Only 
this, the tranſverſe is the diameter of the greateſt circle, and 
conjugate the height or thickneſs of the ſolid, and ſo the 
jugate in this muſt be uſed as tranſverſe in the laſt c. 


by to find the Solidity of a Parabolic Coxoin. 


. 0 Multiply the area of the greateſt circle by half 

5 dhe axis, and the product is the ſolid content. 

By Theorem 36. 

29. Let ABC be a parabolic Conoid, whoſe axis AD is 

bo, and BG the diameter of its baſe 40, Regquir'd 
the Solidity? 


ri 40 C—BC 
* 40 


, e, 48000 
FF, WO 8 7854 
2 = 37699, Solidity, 
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By the SLipinG RULE. 

Set 1,59577 (viz. the ſquare root of the quotient, 1 divided 
by half ,7854) on the line D to the conoid's height 60 on the 
ſlider, then againſt the diameter of its baſe 4 (for 40 is off the 
rule) on the ſe D, ſtands 376,99 on the ſlider, ſo 37699 is 
the ſolidity nearly as before. f | 


To find the Solidity of a Parabolic Coxoiv' 
_ FxvusTun. 


diameters, the height of the fruſtum and 043927 
into one another and the laſt product is the ſolidity, 


Multiply the ſum of the ſquares of the two baſes 
Kale 26. 
Theorem 41, 


Ex 30. Let AB FF be the fruſtum whoſe height C D 38, 
the greater diameter BC 40, and the leſſer diameter 
E F 24, Required its Solidity ? 


40 BC 24 EF 


—ůß5iſ —— 


Add 0 ww 5 =. 576 ſquare EP 
57 4. . 


2176 
38,4 GH. 
A 
7293, , 3927 inverted, I of ,7854 


32813,3 Solidity. 


By the SlLivixG RULE, 

Set 1,59577 (viz. the ſquare root 544) on the line D t 
the fruſtum's height 38,4 on the ſlider, then againſt the du 
meters 4 and 2, 4 on the line D (for 40 and 24 are off the 
rule) ſtands 241,27 and 86,86 on che flider, which adde 
together gives 328,13, ſo 32813 is the ſolidity. 7 


m_—_ 
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To meaſure a Parabolic Spix DLE. 


7 RULE 27. | 

Every parabolic ſpindle being vA of its circumſcribing 
cylinder; multiply ,41888 (viz. A of ,7854) the length 
of the ſpindle and the ſquare of the diameter of its greateſt 

circle one into another, and the laſt product is the ſoldity. 
Theorem 36. 
Ex. 31. © Let ABCD be a parabolic ſpindle, whoſe length 
« 4B 60, and CD the diameter of the greateſt circle 

« z0, What is the ſolidity ? ” 


40 +cD 
40 


1600 ſq. CD 
60 AB 


96000 
,41888 


49212 ,48000 Solidity, 


By the SLDING RULE. 


Set 1,545 (ſquare root ruf) to 
the length 60 on the flider, then againſt 
4 the diameter (for 40 is off the rule) 
on the line D, ſtands 402, 1248 on the 
2 which multiply'd by the 2 
ot 10 (becauſe 40 was divided by 10) gives 40212, 48 the 
dolidity as before. 2 " . 


lomeaſure the Middle Zo E of a parabolic Spindle. 


RULE 28. 

To twice the ſquare of the diameter of the greateſt circle 
add the ſquare of the diameter at the end, and from that ſum 
ike ,4 of the ſquare of their difference, and multiply the 
Remainder x Fea length, and that product maltiply'd by ,2618 
Res the { ty, Theerem 42. g 

| EX. 32. 
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EXAMPLE 32. 


Let EFEF be the Middle Zone of a parabolic Spindle ahh 
Length GH is 40 Inches, and the Diameter of the great 
Circle CD is 32 Inches, and the Diameter at the 850 EE 
fi 24, What is the Solidity ? 


32 24 32 CD 
32 00 245 Er 24 EF 
_ ſq. CD, $76 fd. EP : on. 


ſq. EF. 


2624 Sum. 25,6 13 fg. Df 
25,6 ++ fg. diff, Sub, MI 


- — 
* - - 
_ 3 - * = = — — 
— — - ay * 
— 9 hy - 
8 — - > 
— 
- 
m_ ” 


W— —ꝛ•—ͤę —- 


* 


3 — _ — 


. 

2598, 4 by BY 
4 40 GH, By the Sliding Rule. 
We —— — : : L 
' 1 103936,0 Set 1,954 on D to the zone! 


8162, 2, 2618 inverted, length on the ſlider, then a 
— | the ſlider againſt the greater 


207872 and leſſer diameters, and . 
62361 their difference on D, ſtands at 
1039 3 ſuch numbers, that if wh: 
831 twice the firſt, you add te 
— — ſecond, and from that tun 
27210,4 7 Solidity. take y& of the third, there 


will remain the ſolidity. & 

1,954 ſet on D to 30 on the ſlider, then on the flider again 
$2, 24 and 8 on D ſtands 10723, 3, 6041,9 and 670, . 
ctively, ſo twice the firſt is 21446, 6 added to the ſecond 
D31,9 gives 274785 from which take „4 of 670,2 viz. 2638 
and there reſts 27210, 42 the ſolidity. | 
"Theſe are the chief and principal ſolids, yet as the vari 
of curves is great, ſo that of ſolids mult be greater, becu 
ſuch ſolids may be obliquely cut into fruſtums, ſegmn 
Aicgs, Ke, to enumerate cach, would be an endleſs tak, pol 
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e it could be done would only oblige Theory, for ſince in 
tice no ſolid can be meaſured kk its dimenſions be taken, 
hich liberty had any ſolid whatever may be meaſured by what 
done in PROBLEM 169, either exactly or very near, for it 
ö there proved, that taking only one dimenſion more than com- 
noa, vou have a General and Exact RuLE for meaſuring all 

> foregoing fruſtums, except the laſt which differs but a ſmall 
Natter, as appears by the following EXAMPLE. 


General RULE for meaſuring all Fruſlums or Half Zones. 
Tas is but wxadtly to expreſs the Bth, Rule foregoing, and 
therefore to meaſure any round Fruſtum, (viz.) any circus ' 
lar las'd Fruſtum, By the Shding-Rule take this 
GENERAL RULE, ; 
det 2,764 (the ſquare root of ,,g;4) on the line D to the 
icht or length of the fruſtum on the ſlider, then againſt the 
naths of the diameterszof the fruſtum's two baſes, and twice 
dameter taken in the middle between the two baſes, on the 
ne D, ſtands 3 ſuch numbers on the ſlider as being added to- 
ether pivez the content of the fruſtum or half zone, belong 
what curve it will, nearer than can be expected it can be had 
gueſſiag at The nature of the generating curve, and applying 
he proper Rules, &c. | eg | 


Example 33. ] Let it be required to find the ſolidity of the 
bregoing half zone Z FDC, whoſe height GL is 20, the 
umeter of the greateſt circle CD 22, the diameter of the 
alt circle EF 24, and I X the diameter in the middle be- 
en che greateit and Icait diamcters 30, found by menſuration 
T by Theorem 550. By the S/iding-Rule. 


= > © 2 _ 22> is £7 -3 


Z Set 2,764 on the 
8 > & - line D to 20 on the 
8 8 CAN ſlider then againſt 32, 
52 W 60 (twice 30) and 2 
0 2 o 8 8 8 0 a 3 + 
f i.| P8100 |a&Q&P on the line P ſtands 
f n z ſuch numbers on the 
oO SS: 90 J. ſlider as being added 
3 23 889 together gives 13613 
7 N , | we 12 
1 G =. | Y Pax: for the olidit . 4 
| = + 88 So the difference 
k 9 | 28 between this and Ex, 1 
; G 32, is yery ſmall, | 
7 ? By _ 


* 
* 
\ 


* 
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By the fame Rule you may alſo find the Sulit; 
' of any SEGMENT neary, as for 


EXAMLPE 34. 


Let AE B be a ſegment of 1 ſolid, whoſe heigh 
8 EF is 4, the diameter A of the baſe 12, and 6 
meter CO taken in the middle 9, What's the ſolidity! 


1447 OAB, 
Add 9 884 CDN. 
© dia. at the en 


468,0 Sum. 
9031, =,1309, 


4680 


1404 
oo 


42 


— — — 


61,26 
4 


245, 4 Solidity 


By the Slip 1inG RULE. 


set 2,764 on the line D to 4 on the ſlider, then againlt 1 
en the line D ſtands 18,25 and againſt twice 9 (18) fta 
239.19 on the ſlider, whoſe ſum is 245.04 the folidity . 

nired. 
1 This Segment is the ſame with that in Ex. 26, and ü 
ſolidity by this method is exactly the ſame with that fout 
there, by the particular Rule, 


Ex, 3} 


| 
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ExXAMPLE 35. 


« Let AB ba be the fruſtum of a cone cut by a plane 
6% parallel to its fide a4, cutting off the parabolic 
hoof E B, whoſe height bF (=C'D) is 36, the dia- 
meters ab, AB, of the fruſtum's baſes 35,4, 60 conſc- 
quently B E the verſed-ſine of the hoof 's baſe will be 
21,6, the difference between AB and ab half of which 
b 10, 8 = mL, the verſed- ſine in the middle and 60 added 
38,4 is 98,4 half of which is 49,2 the diameter of the 
fruſtum in the middle, by which (fee Ex. 22, Secf. 5th.) 
the _ in the middle L, and alſo of the baſe E, 
are {ou . 95 , 


299,17 Area in the middle mL. 2 | 
4 


—ͤů —— —ê 


1196,68 four times middle Area. 
916,39 Area at the Baſe EB. L 


2113, 7 Sum, | 
6 3 of 36. 


078, 42 the Solidity required, 


The true ſolidity of this hoof is 1285 1 6 &c, which 
fers but little from that found by the pf bg method, — 
you de nice in finding the area of the two ſegments (r:iz.) 
hat in the middle, whoſe diameter is 49,2 and verſed- 
E 7 And that of the baſe whoſe diameter is 60 and 
3 bY 2 —— will be _ equal, for I 
Wen Utnele two areas here in a round manner, onl 
ne bow ſuch things may be done, "OR 


SD 
7 
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And to make it appear to any one's reaſyg, 
whether this general method, ( which, has ng 
regard to the nature of the figure ) or the com. 
mon way, which gueſſes at the nature theregf 
with a particular rule, is more fit for practice 
and fo concludes Soli Meaſure, | 
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SECTION VIII. 


hs. —_ 


— *. —_ — — 


SUM 4 3:.4:X 


E RF in furveying I mean meaſuring plot · 
ting and dividing of ground, and if what 

ocs before be well uͤnderſtood, this will 

e -caly, For in the Firſt Part, the chain 
and other needfull inſtruments in meaſuring 
land, taking diſtances &c. are deſcribed 
and apply'd to practice. Alſo, land being 
ways computed by pe meaſure, you have that done 
eady in Sec. th, where beſides the general method for 
ealuring ſurfaces you have general rules, for all the uſefull 
rms of figures particularly exemplifi d. So that let a field 
m what form it will regular or irregular, its ſuperficial con- 
nt may be had by ſome of theſe rules in the ſaid Sed. 5, 
ch rules I ſhall repeat no more but by way of reference, 
you may ſee in the following examples. | 


Norx, that 


12 Inches 5 ® © x Foot, © 5 
3 Feet F make 3 1 Yard. x 

+ Yards ) 1 Pole, Perch, or Rod. 
But in Ireland 7 yards make 1 pole Cc. alſo 49 ſquare 
es perches a make 1 rood, 4 roods make 1 acre, 
8, 40 poles in n in breadih make 1 * 


— Ai ao — — 


DOC 


E92 


> Ken —_ — 
— — 


— 1 


rr 


— 1 
SEE ů ů — —„- . 
— 2 — 
— — — 
— — 


— — — 


— — 
— - — 3 — 
— 


— — — 


= 
— 


- — — 
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— — — — — 
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4 roods in length and 1 in breadth make 1 acre c. ſee 4 
tables of meaſure at the beginning of Seti. 5th. After which; 
ſhewn the reduction of one meaſure to another, which mils 
are alſo obſery'd in the following examples of reducing cu 
links Oc. „ 

ExAMPLES in Long Meaſure, 


Jo reduce Chains into Links. 


Ex. 1. ] In 15 Chains 25 Links Ex. 3. J] In 27 Clain; 30 J 
how many feet? how many Rods Poles &, 


. 27 30 

13 2 N 4 Rods in 1 C. 
66 Feet in 1 Chain, by ———— | 

——— . (Ruler. Set. 5. 196,26 Rods or Poles, 


1006,50 Feet as required, 


Ex. 2. J In 29 Chains, how Ex. 4 J In 80 Link, |; 


many Feet? many Rods Poles &c. 
29 Chains. 580 
66 4 57 
1614 Feet. 3,20 Rods, Poles Ce 


To reduce Links into Chains. 
Ex. 5. ] In 2580 Links haw many Chains ? 
100 ) 2580 ( 25,8 Chains. | 
N. B. If you cut two figures from the number of lil 
towards the right hand, they will be links, ax 
the remainder will be chains, | 

Ex. 6. ] In 2580 Links how mauy Chains ? 

Anfwer 25,80 Chains, or 25 Chains 80 Links, as abort. 


To reduce Feet into Perches. 
Ex. 7, ] In 1320 Feet pw many Perches bi 2 


1320 I by 2 to bring! 
3 into half feet, and divide by; 
— becauſe 33 half feet make 


33 ) 2640 (80 Poles. : Pole or Perch. 


Ex. '8. ] Divide 1320 Feet, hy 16, 5 the Feet in 1 Put 


16,5 ) 1320 ( 80 Poles as above. 
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To reduce Chains into Links. 
9.0 In 35 2% Why how Ex. 10. ] In87C. 56 L. how 
IRS 


many . many Links ? 


100 100 
3500 Links Anſwer, 38756 Links, 


Of Square Meaſure, 


, 11. J In one Square Acre haw many Square Yard: ? 
1 Acre. 
10 the ſq. Chains in 1 {q, Acre. 


36 the ii Poles in 1 Chain. 


160 the ſq. Poles in 1 {q. Acre. 
30,25 the ſq. Yards in 1 ſq. Pole. 


4840,00 ſq. Yards in 1 ſq. Acre. 


59,0000 {q, links, which is the as to multiply 

„by 10000. | 

x, 13. *© In 1671925 ſquare links, how many ſquare 

chains? * 
afver 167, 1925; or, 167 ſquare chains, and 1925 ſquare 
links as required, e 

Nite, This is done by cutting off 4 figures to the right 

d decimals or ſquare links, and the remainder will be 

hans. 

Ex. 14. In 167 Chains, how many Acres ® 2 oÞo , « 

nlwer, 16,7 ſquare aeres; for 10 chains make 1 acre. 

Therefore in any number of ſquare chains, cut off one 

garc to the right hand, for a decimal, and the remainder 

ſquare chains. : 

14. In 15, 99 Acres, how many Chains, and Links ? 

10 the chains in a {q, acre. | 


159,9 ſq. chains in 1599 ſq. Acres, 
looo ſq. links in 1 fq. chain. 


15990000 ſq. links in 15,99 {q. acres. 


x, 11. If you would turn ſquare chains into ſquare links 
„annex four cyphers. So 159 ſquare chains will be 


"Dug; 


| * 
: 
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Ex. 15.] In 358,75 C. how Ex. 16.] In q, o Acres 


many Acres, Robds, and how many Roods, and 
Perches ? Poles ? 
35,875 Acres by Ex, 12. 0,99 Acres, 
4 Roods in an Acre, 


1 3,500 Roods, 
40 Poles in one Rood, 


20,000 Poles or Perches. 38,40 Poles. 


Nor, That in ſeveral parts of England there are pole 
uſed 18 feet in length, and ſome 21 and · 24 fret, call'd cuto- 
mary meaſure; But Gunter's Chain giving the content alva 
in ſtatue meaſure 54 yards, or 164 feet to the pole. Now if 
after any piece of ground is meaſured, you wou'd have its con- 
tent in cuſtomary meaſure; enquire how many feet they haze 
to the pole in that place? Then (by Theo. 3.) it will always 
be As the ſquare of the feet in a cuſtomary pole, is to the 
content of the field in acres and decimal parts of an acre ſtatute 
meaſure; ſo is the ſquare feet in a pole ſtatute meaſure, to 
actes and decimal parts of an acre in that field cuſtomary ma- 
ſurc. Or inſtead of fect in each ſort of poles, you may uſe 
half yards. | 


Ex. 17.] In 172 Acres Statute Meaſure, how many Acret 

25 | 27 N Meaſure of 18 Feet, ar 6 Yards to lh 
ole ? 

172. given Acres Statute. IT 

121 Square of 11 the half Yards in à Pole Statute, 


— __ 


144) 208120144 Acres. 


— Note, The balf yards i 6 dy 
76 5 are 12, who + oe is 14 


4 Roods in an Acre, the diviſor. „ that in 
— cuſtomary acre, as well a 


I 44).304 (2 Perches. ſtatute acre, there are 4 ro0d 
. and in each rood 40 perches3 
16 | ſo that the diſſerence is only 
— | the length of the pole. 
144) 640 (4 Poles. 2 . 


| Rem, 64 
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o the pole, are equal to 172 acres of 54 yards to the pole. 
In like manner you may turn one kind of cuſto meaſure 
6 another; or cuſtomary meaſure to ſtatute meaſure, &. 

in ſome places the inhabitants know not the length of their 
(tomary pole, but fay, that ſo many gallons of oats will 


he lengch of a pole may be gueſs d at; for in many places, 
+ is faid that 60 gallons of oats, will ſow an acre ſtatute. 

herefore, it will be as 60 gallons is to 121 (the ſquare of 
11 ; the half yards in a ſtatute pole) fo is the number of 
ealloas that ſow a cuſtomary acte, to the ſquare of the half 
drs, contain'd in a pole of that cuſtomary meaſurc, whoſe 
quarc root - gives the length of the required pole, in half 


Cifice one of their acres for ſeed. Now if this be known, 


1 
Valuss. 


x, 18, If 97 Gallons of 
Oats be fulficient for Sow- 
ing ſome Cuſtomary Acre, 
How many Yard 18 to the 
Pole in Length of that 
Acre? 
6.0 
60 — 121 — 97 2 
97 


— — — 


610) 11737 
195,6 — whofe 


quare Root is 14 nearly, 


many Links? 
Anſwer 56000000 Links. 


That is always multiply the 
Juare links in one ſquare acre, 


* 
. 


Ex. 19. If 120Gallons ſow 
an Acre, how many Yards 
to the Pole in that Acre? 


If 60 — 121 — 120 2 
| I20 


610) 145 210 


242 (19,5 K. 


250142 
305) 1700 
175 


To reduce Acres into Square Links 
, 20, In 560 Acres, how Ex. 21. In 5, 23 Agrcs, how 


many Links ? 
Anſwer 5 23000 Links. 


given acres, by 100000, the 


In ſurveying, it is common to ſet down the dimenſions in 
pans, and links; but ſince links are decimal parts of a chain, 
du may as well ſet down ho links, but ſo many chains and 
parts, 


4 


| 
| 
| 
| 
| 
1 


| 
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parts, and ſo work by decimale, thus 50 Chains, 12 Links Ex 
may be writ 50, 12 Chains, and 12 Chains 50 Links, thus 

12,5 Chains, alſo 08 Chains, thus 0,8 Chains, and fo of any 
other; which method being uſed, you will find no difference 
between finding the-areas of the following figures, and of ſuch 
like figures in Se. 5. And in the following examples, where 
.eyer a rule is mentioned, yon mult ſearch the ſaid S2&, 5, for 
ſuch a rule. | 


To find the Area of any Square Piece of Graund, 


Ex. 21, Suppoſe the Side of à Square Field 7 Chains 69 
Links; bow m_ Acres, Roods, and Perches, are 
coatain'd therein 

| 7-6 + by Rule 2d. 


Nor, 10 ſquare chains 
| : ates 4: 4 make 1 acre ; theretore, 
$7,76 fg. Chains, | always divide the area in 

chains by 10; or, remove the 


decimal point one place nears 
4 er the let hand, &c. az in 
ö 3,104 Roods, | Ex. 155 
4⁰ 5 
— 42. 
4.160 Perches. Anſwer 5. 3. 4. 160. 


Ex. 22. In a Rectangular piece of Ground; the Length 
10 Chains 75 Links, the Breadth 2 Chains; require 
the Content in Acres, Roods, and Perches ? 

; 10,75 by Rule 3d, 
"EW 


x, 


RPE reef I 
2,150 Acres. 


4 is 


40 


| 
| 
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,, 23. Suppoſe a Field in form of a Rhomboides, whoſe 


2 Length is 2 Chains 10 Links, and breadth 90 Links, 
y required the Area? 
[ 2,1 by Rule 4. 
h | »9 | 
(> a . 
x ,189 Acres, 
\ 9 
»756 Roods. 
U. 40 
9 30,240 Poles. Anſwer o A. oR. 30 . 


Ex. 24. Suppoſe a Triangular Field; whoſe Baſe is 7 Chains 
10 Links, and Perpendicukr 2 Chains 30 Links; 
| how many Acres, Roods, and Perches ? 
3-55 by Rule 5. 
2,3 


8, 165 {q. Chains, 


2 
8 | A. K. P. p. q 
10,6400 Perches, Anſwer 6. 3. 10. 64. 


7 


*. 23, If a Piece of Ground, lay in Form of à Trapezia 3 
the Diagonal 28 Chains 20 Links, the Pe rs 
10 Chains Fo Links, and 8 Chains, what is the 


Area ? 
% by Rule 7, 26, 085 Acres. 
| 4 
| — — ; — 
18,5 ſum Perpend, 340 Roods. 
14, 0 7” 40 . 
785 ſq. Chains. 13,600 perches. 


Aufver 26 Acres, o Rqods, and tg Perches. . | 


, 


| 
| 
' 
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But if any two ſides of a trapezia be parallel, then half the 
ſum of theſe two parallel fides, multiply'd by their diſtance 
aſſunder, gives the area of the trapezia, (by Theo, 11.) which 
comes eaſier, than to meaſure out a diagonal and two perpeu- 


diculars, , : 


. Example 26. ; 
Suppole two p Sides in a Trapezia, mealure 3202 Links, 
and 4008 Links, their Perpendicular al 

Links, required the Content ? 


40,08 
32,02 


2) 72,10 Sum. 


881,25 ſq. Chains, 


88,125 Acres. 


20,000 Perches. 


| Ja the ſame Trapezia, the fides 3202 Links, and 400 
Links ; the ends 2800 and 3400 Linie? | 


3202 2 8 
4008 | Sides, 
7216 

3605 — half Sum, 
3100 
36050 
1086 
1117, 5500 
881,25 


1 


* 235,30 A. Chains too 


tance 2500 


Note, Some ſurve3ors, 
2 no oye wh 10 U ded 
rures, but ply half th 
"a of two d by 
half the ſum of two oppoli 
ends, and ſay that produ& 
gives the area of the figure 
© which is a groſs error, and 
always 2 the content toc 
much, for Inſtance. 


zu 
6200 
3100 half Sum. 


br, 


* 
* . 
7 - »/ 
8 '- 
* 
* - 


— 
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tx. 27. Suppe 146 Diameter of a Circle 20,02 Tarth 
EY Requir'd its Area in Acres, Roos, Ke. 5 4 
2699 eee, eee. 
7105 3 
400, 8004 | ; 
,7853 By Rule 12. 


4840) 1259,16(9 Roods. 
40 

— _— 22 Poles, 

114,78863416 Area in N. 4830) $0366,40( 10,406. 


That is, having found the area of the circle (by Rule 12. 

ect. 5th.) I divide it by 4849 the ſquare yards in one acre, 
wiz, I divide 314,79 becauſe it is nearly equal to the true 
is yards) arid it goes no times. So I multiply by 4 the 
wods in an acre, and find it to be no roods. Which ngain, 
hultiply by 30 the poles in a rood, and I find the quoticht to 
70 Poles and ,406/&c. for the anſwer, - Or, | 
If the Dimenſions be taken in Yards, you may reduce them 

4% Chains. Thas, 264 ; | 


—— 7, 


1. 8 1 
22— 100 — 20,02 ? 
| I00 
29220909097 J Diameter ih Licks. 
8281 Diameter in ſquare-Links 
»7854 Rulc 12. 
10000) 650,894 Square Links. 
60% | | Squire Chains, | 
| 065038974 | & | Acres.” a 
F 5 Vf Soon 
2 260155896 5 Roods, Is - 
| —— N ar awed Sabo = 
180406235840] [ Perches, as before. — 
Neauſe 22 ds is 1 chain or 100 links, ſay by the rule 
i 48 22:59 '. 200, Loris ef oymber of ae tothe: 
: c . . 8 
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links contain'd in that number of yards, fee the work. dil 
And thus, If the dimenſions be given in ought but chains, &c. 0 
it will be beſt to reduce them to chains &c. tor then it will work off 
eaſieſt. I think it needleſs to give wy examples in oyals or in wc 
regular polygons, ſince few or no incloſures are in any ſuch form, Wl bf 
or if 70 chance you meet with any fuch forms, you cannot be do. 
at a loſs and underſtand ſect. 5th, 1 
E. 28 If a ABC reprefent any Curve - lind portion l. 
Ground, 75 Length AB 2C. 3 L. and great 
Breadth DC 18 L. What Acres, Reds, ” be 
Perches are contain'd therein? 8 
all 
4 2,03 = ADB, arc: 
12 = 3 of DC. ws 
— NO 
„02436 Acres, bak 

D 430 
9744 Roods. 7 
9 be 

89760 Perches, 
B 5 / 
In rule 22, ſect. 5th, you have a general method for ſquarig 

any curve · lin d ſpace, but ſurveyors when they meet with ] 
curve-lin'd hedge &c. as AC, they as a general rul bh 
multiply the chord or ſtreight-line 42 by } of the vidi,, 2: 
DC for the area; as per work, becauſe the true rule « 
xedious, * — 
|: hut if you meet vii */ 
a hedge that hath ſe 7 
veral 772 b a as th y 
edge BC o lat | 
2 incloſure 40 
Meaſure in a right li _ 
from B to C, and as yd 8 
| meaſure along obſe 1 
13 * to take off· ſets co ex n 
——— 4 bend in the faid hed ah 
Sn 7: Þ BC, and take each 4 
right - angles to the bh 


' tdhgiog Une (iz. the prick'd fine BC). Thus, ſuppoſe 


diltance Ba to be. 8 C. and the off · ſet 45 3 C. the diſtance 

42 C. and the oſſ- ſet bg 2C. the diſtance bc 6 C. and the 

of:ſct cf 4 C. the diſtance cd 5 C, and. the off-ſet de 1 C. 

and the diſtance 40 2C. and off- ſet oC, To keep account 

bf theſe diſtances and off-ſets, ſome rule paper and ſet all 

down as they take them in the field: But if you draw a figure 
at random to repreſent the field, and fo Ea down all the 
dimenſions as you take them, the diſtances along the ranging 

ines, and off-{ets along the off-ſerting lines as in the foregoing 

fipure 3 it will be better to underſtand than any book that can 

be coatriv'd, for comming to view this figure you have. a round 

view of the ſields form, and ſo may with more eaſe and cer- 

tainty either caſt up its content, or map the ſame &c. The 
arcas of thoſe oſſ- ſets are found by Ex, 26, all except the tri- 

angles at the ends as d Ce and B which are found by Ex. 24. 

Now in order to find the content of the above figure, let the 
bik AB be 30 C. 20 L. and the perpendicular HP 15 C. 


425 40. multiply d by ah 3 Gb He 12 arca A aBh, 


all be =5)X(Cabi)an(C 5s ) 3 abbs. 
767577 = 78977 195 55 ge f. 
1% © (del SOD (df ) (12,5) B. e. 


de 1 multiply d by 4 dC 1 ---- gives 1 area A de C. 
C | | | 


—ů—ß5ðiqëSBAG.— iu + 


1571 LAG, : 8" 7:8 | * 48,5 
226,5 7 FCA ABC). i 
48,5 | area ofſ- ſets 4 a bs _— 
; 27,59 acres in the whole. Note, if the hedge BC had 
(__— A. X, bended inward your own notion 
Aer, 27: 2. +: Would teach you to ſubtract the 


area of the off · ſets inſtead of 
adding, Ke. And when you are to ſurvey any field, take a 
new of it that fo you may the better draw its form upon a 
beet of white paper; and as you meaſure any line in the field 
draw the like line in your figure, and ſet down the length 
thereon as taken in the field &c. as above directed: where 
golerve, that it is beſt to take as large a trapezia in the field 
u you can and about its ſides take triangles &c. ever obſerving 
Þ rave as little for off · ſets as you can, unleſs you have ſome 
Wirument that will direct you to take the off · ſets at ac 


\ 
| 


— — 
— — — ——— 


— 


— 
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to the ranging line, for they ought always to be taken 
Genlar to the ſaid line, ocherwiſe-you will fall-into the cir, 


mentioned in Ex. 26. 


1 
* 


2 0 Norx, Some ſurveyors add il 
ah 3 ; the off-ſcts together, and divide 
b 2 that ſum by the number of of-ſ1y 
cf = 4 which quotient is called the mean 
> 2 1 off - ſet, and multiply by the len 
bh between the firſt and laſt off-{et, 
5710 gives the area bf all between the 
GO ns __ » faid- firlt and laſt offs ſets. 

2 mean ofi-ſer, q Now if the hedge range in 2 | 

21 = BD, © * manner, ſo that the of. | 
— $5 WE ets can be taken at an cquil 


42 2 Bade, diſtance from one another, this 
1 ca, J deC. method holds retty true: But 

| | tif the hedge fave corners, or 
43 Satea off · ſets. bends unequally diſtant from one 
„AN ; another, ſo that the off-ſers can 
not be taken at equal diſtances (for the oft-ſets ſhou'd'be always 
taken to every bend); This method is then erronious as ap- 
pears by this work, for inſtead of 48,5 you have only 43. 2 
Ex. 30.] Let ABCD be ſome piece of bending Ground, a 


a number of Rags, &c. whoſe Content you wou'd know; 
and ſuppoſe the Kidges to turn gradually as by the Figure, 


and let the prick'd line E F be a line meaſured. in the mid: 

dle along the top of a Ridge; and ſeveral Breadths take 
at right-angles thereunto, whoſe meaſures are as ſet un 
0 ine Figure. THEE. 01 
„nl £1 VOY 455 $7 


N 1 2 2 AB. 
n 
4 380 
5 4,2 
Ys 3.1 


6) 20,7 ſum of the breadths, t 
off«{ 2 


3,45 mean off-ſet, 
16,71 = EF the length. 


3.79495 Area Ar. 


w 


s ETI, 0g 


o ſuch like forms this method finds the area very nearly, and 
js much caſter than to reduce the figure into trapeziums, triangles,, 
| nts &c, | 4:0 
Pers 2. What is ſaid concerning one hedge, alſo holds 
good in any number of irregular hedges; upon which I have 
been ſome what large, in order to ſpare-in tlie following Ex- 


D nple. 


| ExAMTTLE 31. | 
f AA BB be a Hill vr Mountain, whoſe circumference an 
the Top or Summit B B is 10,1 Chains, at the Midalo, CC 
14,02 Chains, at the Bottom AA 14,88 Chains, ; the Side. 
of the Hill BA 12, 2 Chuins,. and ity ali fide A 141. 
Chains: What is the area of that Hill? | W 


| 10, 12 BB. 22,2 BA. 

: 14,02 CC. 14,1 AB; 

, 15,88 AA. oh 72 0 rs 
ſ $M 2 3013,15 | 

' 3)40,02 Sum divided by the number of bd Porn 9 
a 13,34 


13,15 half ſam of BA and AB. | | wy 


17,54210 Acres. 
$4. 


— — — * 


2,1684 Roods. 
83 


——U—V—— 


6% 360 Poles, 


Int is, meaſure round the bottom, middle, and top of 

ll, Add thoſe three peripheries together and take a third of 
at ſum; alſo meaſure up one ſide of the hill and down the 
ppofite ſide thereof. Take half that ſum and multiply-by the: 
ne third laſt mentioned ſum, ſo have you. the area of the hill, 
wording to Mr, Diggs. But if you think thoſe dimenſions are 
t ſuſhcient, (as they are not 10 the hill be very rugged) yd 
day take as ery dimenſions as you pleaſe, and work: as in 
*. 29. or 30. for. the reafon of this Example is the fame 
th thoſe two;  as- may eaſily. appear if you ſuppoſe B 4 Ch 
tx. 29.) or AB CD (Ex. 30.) to be: wrapt about ſome 


Al, &c. 28 
Node; 
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| Nate, What is faid concerning a hill may alſo be apply' 
to a valley, if you conſider that the out · ſide of a hill is the ſ 
with the in-Gde of a valley, &c. 1 : wo 


To take the Plot of any Field by the Plain-Table, 


EXAMPLE 2 
Let AB DE FG be a Field, and let it be requir'd ts tale the 
true Form thereof” upon Paper, | 


1. Cauſe marks or ſtaffes to be ſet-up in every angle of the 
field, as at A,B, D, E, F, G, and alto if there be any place 
in the field as a brook, tower, houſe, tree, &c. that you wou'd 
have repreſented in your uy, cauſe a mark to be ſet up there; 
ſuppoſe at F there be a houſe that you wou d have in your plot, 
ſet a mark up at the ſaid F. SOR 

2. Place your table in 
x on of the field as 
at C, ſo that from the 
place C, you can ſee every B 
mark which is ſet up. 

3. Haying a ruler. or 
andex movable upon the 
center of your inſtrument 
fix the Table falt, and 
parallel to the horizon, e ED. 
aud along the edge or thro? the ſights eſpy every mark one 
one, and meaſure the diſtances between your inſtrument or tub 
and every of the ſaid marks; thus, when you eſpy the mar 
at A along the index, meaſure the diſtance CA berwcen d 
mark at A and C the eenter of the table, which ſuppoſe 2 chi 
33 links: Then take 2 chains 33 links from your diagon 
cale and ſet upon the paper which is faſtened upon your table 
under the ſtreight- ſided index or ruler from C towzrds 4 
and in order to do this, when along the edge of the {aid inde 
= eſpy the marks, let your index lay faſt and by its edge dra 

es quite from the center to the out - edge of the paper, 
then thoſe. lines will be ready to lay the diſtanccs on as 0 
meaſure them. Again, kin” e the diſtance between the m- 
F and your table C, which ſuppoſe 2 chains 99 links from tt 
ſame diagonal ſcale, take 2 chains 99 links and: ſet on 0 

Paper from C to F: alſo meaſure the diſtance betwceu u 


222 0 . - A w- 


10 


= 
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uſtrument at C and the mark at F which let be 1 chain 80 links, 
uke this 1 chain 80 links from the ſaid diagonal ſcale and ſet 
rom Cto F. And thus meaſure the diſtances between your 
"rument C and every one of the ſaid marks, and lay thoſe 
dances from a diagonal ſcale upon their reſpective lines on 
the ſaid paper; which done join all the poiuts where thoſe 
diſtances end, as A, B, C, D, F, &e. with right-lines (if the 
edges between the {aid marks was ſtreight), and ſo have you 
a true and compleat map of the field. Before ever you go out 
of it only obſerve that ſuch objects as F, which are within or 
without the hedge, mult not be join'd with thoſe lines which 
repreſent the ring or outward hedge, as your own kuowledge 
may caſily teach you. 4 | | 

Norz, If the hedge be very crooked, you muſt ſet up ſa 
many more marks, or you may ſet up mazks at the principal 
corners, and ſo meaſure off-ſets between ſuch corners, and on 
your paper draw lines from corner to corner and ſet off the off · 
ſets perpendicularly as you took them, and draw lines or curves 
over thoſe off-fets which will repreſent the hedge, &c. 
This method of taking a plot by the plain- table (if the weather 
de {air that ſo your paper be kept dry), is as uſeful and true 
/; for in a manner as ſoon as yau have taken the dimen- 
hons your map is finiſhed, Ft! 


Lo take the Plot of any Field, by the Semi- circle, 
ox Theodilite, at one Station. ; 


Exauelt 33.] Let ABDEF be A Field, to be plotted 
| . according to its true Form. 8 


1. Having ſet up marks at every angle of the field and at 
| an objects you wou'd have in your map, as im the laſt 

- #11111 | | 8 

2 Place your inſtrument parallel to the horizon and make it - 

ſo that nothiug can be moved except the index. Note, 

may be fixt in any part of the field as at C, fo that from the 

i place, you can ſee all the marks ſetup. _ 

3. Having fo placed your inſtrument as that along the dia- 
deter where the degrees begin you can eſpy any of the marks, 
poſe 4, which meaſure the di between your inſtrument 

{ and the ſaid mark at A, which ſuppoſe 4 chains 2 links, 
 tlus down, (fee Ex. 29.) Mors the' index til an +4 

1 


7 


* 
88 4 | 
6 Y” ( 
- $ MF 


bebte you ear ſee the next mark at B, 22822 
are cut thereby, fuppoſe go deg. Alſo meaſure the diſtance 
between C and B, 2 chains 83 links : again, move the index 
all rhro* the ſights you eſpy the other marks D, E, and F, 
you'll find the degrees pointed ont by the ſaid index to be 
180, 230 and 280; that is, the angles BCD, DCE and ECF, 
are 60, Soand 50 r wely as per figure. Alſo, mcafurng 
the diſtances CD, CE and CF, 2 chains 3 links, 3 C. $2L. 
and 1 chain 52 links, ſet all down in a figure made for that 
20 Pratract the Field laſt taken. 
4. Faſten a ſheet of white paper upon a leyel table &c. the 
| Gn a * os. chords. ike Oh chord 9 60 Ka 
ach one of your compaſſes in the middle of the ſaid ſheet 

ſweep a drcle eu. oh e e 
2 From the center C thereof dray a line C4, on which 
from a diagonal feale lay 4 chains 2 links, and where (4 cit 
the circle as in a, lay go deg, of chords upon the circle from 
4 to 3, and thro* 4 draw ch making it (by the diagonal ſcale) = 


eu te 3 chains 83 links; allo; tram $70 4 upag te ud 
2H as Zn | 4" vi 


— 


- 


«. 


SURVETING. 209 


a cre, lay 6g. of chords, aud thro' 4 draw CD which 
make (by diag. ſcale ) equal to 2 chains 3 links; and thus go 
round the circle, till you have laid down all the angles by the 


chords, and fides by diag. ſcale ; then draw the lines 4 B 


B D, &c, which gives you the true form of the field. 


To take the Form of a Field by the Chain only, 


at one Station, 


Ex 24.) Let it be required to take the Map of the Field 

DF the % Figure ? 1 | 
1, Having ſet up marks as before, and pitch'd upon C, 
or your ſtation, : | 


our chain, and ſtand you at the ſaid ſtaſſ at C, ordering ſome 


is hand, to the right, or to the left, till you at the ſtaff ; 
here the other eud of the chain remains, can juſt between 
is feet, clpy ſome of the marks ſet up in the angles of the 
geld, &c. ſo, when he ſtands at o, and you at C, will fee 
between his feet, the mark at A, ſo {tick down at ; alſo, 
hen he ſtands at p, you'll ſee the mark B, ſo ſtick down 
nother ſtick at ; likewiſe, when he ſtands at z, , &Cce 
3 the marks A, D, E, &c. fo at 2, y, &c. tick up 
CKS, 8 5 \ £ 
z. Take up your chain, and meaſure. the diſtances % 1 
in, 43 links; p 2 Bo links, z y 1 chain, 2 links, Cc. 
ich ſet down ( as per fig. next) meaſure the diſtances AC 
chaius 2 links, C 2 chains 83 links, c. ſetting all down 
| a figure made at random; for repreſentations ſake ( fee 
29.) ſo have you done in the feld. | | 


To lay down this Field upon Paper. _ 
1. From your diagonal ſcale, take in your compaſſes 1 
E 1 etting one foot upon C as a center, ſweep the 
cle oþ 2 y, 2 io 1 


„ © I OS as 


GQ - 


1 bd { by this circle from L to þ 5 ſet 80 links from þto x, 
ens off all the diſtances upon the circle, that you meaſured 
ich N 


1 the ſmall ſticks, ſet up at o, , 2, &c. 


2, At C, ſet up a ſtaff thro the great ring at one end af 
ſſitant to ſtretch out the chain, moveing with the loſe end in 


2. From the ſaid diagonrl ſcale, take 1 chain 43 links, 


if 
\ 
U 


1 J n 1 : A . 1 
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3. Thre' theſe points o. p, 2, y, &c, draw the lines C 
HG, &c, making C A = 4 chains 2 links; CB — 2 chk 
2 ; CD = 2 chains 3 links, c. all from the diagonal 
Cale. N by 0 9 a 18 e | 

4. Draw the lines 4B, BD, DE, &c. fo you will have 4 
true map of the field, as before. * 

To take the Plot of a Field at rwo Station; 
and meaſure ol the diſtance between the tun 
Stations, and the ſeveral Angles. 
| Ex. 25.] Let ABCDE bea Field tobe Map'd ? 

1. This example, is in 5 
effet the ſame with Prob, 
131 Part Firſt, which being 
| underſtood, this will be gain'd 
| With caſe, OY 
2. Place your inſtrument 
in any convenienr place of 
the ſield, ſuppoſe at F, and 
there take the angles A F B 
70, B F C 40, CFD 60, 
2 and E 1 
eſpying the marks ſet 
nt 8 ABCDE F 
thro” the ſights of the index, 
as directed in Ex. 23. 
3. Remove your inſtru- 
ment any proper diſtance, 
ſuppoſe 3 chains 15 links to 
S, which make your fecond 
{tation and there take the 
angles ASB qo, BSC 38, | 
ESA 110, as you did in the firſt ſtation 3 but note, wht 
u are at the firſt ſtation F, you muſt obſerve what ang 


„ 


ef you cannot lay down the figure. | 


per, draw a 
fete male e 


. al 


But in che three forge 
marks at the ſtation,” 
marks, between 


r . and x 
tion to the neart 


obſerve, 1 


rom mark to mark, t 


Place your, inſtrument. i i +4 a part 
du moy 1 4 as man 


d towards the 1 


miring yk 0 


be whole fel ge: 
0 ing 2 or nor 


FUBFE7TING., 2 
To lay down this Field upon Paper. 


1. On a ſheet of large 
* from your dingona 


gra 


; lay 


red mark. 


211 


— 


ht line rs SF, 
to 3 chains. 25 


2. | Upon F with the cheat of bo, deſcribe a circle, and do 
the ſame upon S. 


n F, make the angle S g zz, raving F | 


4. Upon S, (by Prob. r1, ) make an angle FSD of 
aving $'D till it cut F Din B; ſo is D 'one of the 
angles of the required map. 

5. Make the angles at'F, as you 10 mem in the field, 
cheir meafures of chords on the circle deſerib d 
rawing the lines FA, FB, FC, FE at pleaſure, 
Mo upon the circle” deferib'd upon 
longing tc the feveral angles 
ng the lines S 4, SB, SE, till 
he points ABCS; laſtly, draw the lines 1 B, BC, C D, 


DE, EA, fo you have the figure ABCDE. for the true 


te, This exam 


the chords be- 
tak en at the ſecond - ſtation, draw- 


they' meet'the former lines 


Me roquires, that when you are at cither 
ſtation, you muſt ſee the orher {tation and all the marks. 
ples, if you cannot ſee all the 
et lines; and in thoſe lines fer 
uired mark; and fo ob- 
ok, which can make 


in a right line 
nith your laue, and the mark out of fight ; aud thus having 


veral marks, between. yaur ſtation and the mark out of ſight, 
fou will be directed thereby to meaſure from Jour ſtation, and 
of come % your de 


of the bel, as Ka 


angles or corners thereof as poſſible ; - 
een part of the 


kedges, ſet. up marks 


arks laſt ſet up, 


:ds. no 


djoining one worker. 


t. and and take this as if it were 
field; 3 remove the — to ſuch a 
a8 that. you. may ſee the marks 
YFf the —.— if it can be, if not, 


remove from PHE, to. pl: 


0 aſy, it uee 


ce ĩn 
and the 
ee up new 
25756 you haye i 


le, an 


Rx. 26. 


Ex. 36. How to take the plot of a Field, by the Compaſ, 
at 2 Stations, Let ABCDE the foregoing figure, i, 
' the propeſed Field ?  - 71 


There is no difference between this aud the laſt example; 
only, in this caſe by help of the needle, you have the bearing 
of the two ſtations, the one from the other, and alſo of the 
marks from each ſtation ; now if F and S repreſent the tuo 
ſtations, being diſtant 3 chains 85 links the one from the 
other ; place your compaſs at F, and ſuppoſe the north pont 
of the needle exactly to point out S, then do the ſtations f 
and & bear north and ſouth from one another; this done, 
oyer the center of the compaſs, look out for the ſeveral marky 
ſet up at A BC &e. and you will find the mark D to bea 
north 32 deg, welt, the mark C north 9? deg, well, th 
mark B 133 deg. from the north or ſonth 47 deg. veſt, 
Thus you may find all the angles at F 3 then removing you 
inſtrument to &, over the center of the compaſs, o. thro' the 
lights of an index moving thereon, look out for the ſever} 
marks as before, and you'll find the mark at D 160 deg. fron 
the ſouth, or north 20 deg. weſterly, and the mark at E fouth 
62 deg. welterly, and the mark at B ſouth, 24 deg. welter 
ly ; and thus you may find all the angles at S, 


T o Protratt this F Figure. | 


Make the line P Sg 3 chains 85 links, aud upon F and 
with the chord of 60 ſweep the two circles, take 32 deg, th 
bearing of the mark D from F, and lay it upon the cre 
fdeſcrib'd upon F, from the line FS towards the welt, fo ha 
you a point in the periphery to draw the line F D thro', whic 
extend ar pleaſure; Ren on the circle deſcribed 7 S, K 

the chord of 20 deg, from à to b, the bearing of m 
ſecond ſtation, chro 5 draw the line $ D, cutting FD in l 
fo doth D repreſent one of the angles in your map; the te 
of the angles are laid off exactly, as in the laſt cxamplc, 


I have heen brief in theſe two laſt ekamples, becauſe th 
ue in cle the fame with Prob 138, "wilich for.” 


SFD Sen 


= = 
— —— 


S E 


2 
„ 


518 


2 


„ „ „ „ 


SURVEYING © arg 


How to take the Pot of a Woop, Mor ss, c. 


| By going about the Out- o/ide thereof; with the Compaſs, 
| or Theodilite. 

Ex. 37. Let ABCDEFG be a large Mood, Ke. which you 
| cannot go thre to Meaſure, and ſo muſt be fore'd ts 
ö Meaſure it on the Out: ſide. 
| 1. Cauſe your aſſiſtant to 
go and ſet up marks at cvery E 
corner, or any other object 
you wou d chuſe to have ſet 
in the map. 

2. Place your inſtrument 
ay of thoſe marks, as at 
; there obſerve the two G 
0 
| 


neareſt marks H and G, firſt 
one and then the other, aud 
a _ degrees are::.. | 
cont twecn ting 5 ; | 
| Tl | -< | N 
uppoſe 14 
8 3. Remove your inſtrument to B meaſuring the diſtance —4 
you go, which let he e er 40 links; then pacing your 
inrument at , look out for the next two neareſt marks 
C, and mind what degrees are included, ſuppoſe 76. 5 
deal from to C 15 chains 20 links, and placin 125g dh 
ſtrument at C, look as before for B and B, K 
ſuppoſe the index moves over 155 degrees: and thus go 1 
the whole wood, &c. taking ili the angles and ſides, and ſer 


down in a plot drawn at random ſee by the fi 
bee e e 0 a 1 8 


muy theſe OnsenvATIONS. 

f Dor the gnnal ſcale make 

| mal to 23 [big wiring Marys th Prob, 11.) 

wean an 58 7 te. al upon Þ make a wg 8 
equal 15 chains 20 links ay 

Nr angle 5 1 g. to bead inward, LS 

ure, making e er o links; a 

und the 52 gure, come „and then ſee if 

filme C., or Thin? ju ng rot heres be, by this 

man z you'l know whether your bgure be trus. 


How 


| 


| 
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To know whether, you bave taken the Angles ix 
the Field true, or not. 


Take 2 from the number of angles, and multipl 150 5 
the remainder; and if the product be equal to . 
the angles, the obſervations ate truly made, a, not, 
But here ve, if there be any inward angles, they are not 
numbered; ſo yon muſt add their complements to the ſum of 
the reſt. as in the above example, the uumber of angles arc 
the augle C excluded, -{a_186 wultiply'd-by 4 ( 6—2 ) ging 
720 ; and the ſum of theſe 6 angles 4 695, to Which add 25 
( the complement of 155 to 180 and it proves, Sc. 
The reaſon of this proof ig thus. Since the ſum of the 
angles of every plain triangle is = 180 deg. The 
180 —LACB=/_CBA {CAB Gp to Ex. 32.) a 
1800 CCB CD 2c » &c. And an 
CBA+4 CBD=/. B.* But C being the center of a cir 
* thee ſum of all the angles at C muſt be equal to twice 180 deg 
therefore, ſo many times 180 deg. as are the number of angle 
A, B, D, &c. leſs twice 180 deg.. is equal the ſum of all ti 
| gles of che ſigure, Q. E. D. By the ſame, way of 1 
Noe may alfo be proveld r That the ſum of the exte 
angles of all right lin d ſigures are equal ( viz. ] the ſum of 1 
external angles of any ri ber _ is equal to twice 180d 
of 360 degrees. 32.. 
If there were an object chat you would n your may 
as a houſe ar aq je th may be ſcen ax the angle 
| and alfo at the point a; in the hedge A B. 
When you. are obſerving at A, fee what angle the beit 
Z makes th the hedge J. or mark at B, which let bel 
deg. alſo when you have meaſured on to a 17 chaltis ; pli 


your inſtrumept at a, and obſerve the W Ae 2 


=_ 5 or Nes N when you hay have laid your maj 5 


Ges and having made J = 114 
upon 4 Ir i = org wry droving 3 1 


421 in is Z re 
Za 5 Bo 2s ther 1 * 49, ug ene f objech 


— @ County ; 
10 ENS chur rag ls required 1.3 


towns, 
Bow. | FIT OS. by going, ibour the couny, 66. Jo 00 


* 


| 


2 


1 
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diects, you will be obliged to ſurvey thro? the ſame, *till yon 
havc taken all you want to have; which done, if you do not 
e the needle (which is beft in ſvch affairs ) you may by a 
pocket compals, &c take the bearlng of any two places, by 
hich means you will be enabled to draw the compaſs in your 
hap, to ſhew its ſituation, c. | 


I might alſo ſhew how any field might be taken by placing 
e inſtrument in any angle thereof; but if what has alread 
een ſaid be underſtood, there can be no difficulty in thoſe 
ings. / | 
The reaſon of all ſuch methods as is here uſed, is from 
heorems Part Firſt; and is only this, what diſtances you 
Ke in the field by a chain of 22 yards long; you lay the ſame 
Iifances down upon paper by-a chain, not perhaps an inch 
png, viz, from the diagonal ſcale ; and for the inſtrument, 
hich is divided into degrees, you may ſet off the angles upon 
pur paper by the {ame inſtrument, or by a protractor, * 
chords, which all anſwer the ſame end. 8 | 
do that you do the ſame 2 upon paper with fmall inſtru- 
ts, that you do in the fieid with large ones, —— Pauſe a 
te on this reaſon, and it will do more for you than a multi- 
le of examples, | 25 | Fes 05.2 


ow to take the Plot of a Field by going round : 
the ſame with a CHAIN only. Ex. 38 7 


10 a 5 into Tho 1 
Firſt, Having ſet up marks at every angle, put a ſlick thro* 
e great ring at one end of the chain againſt any of the marks 
at A, and ſtretch the other end along the hedge, 4B, and 
ere ſet down a ſmall ſtick as at ꝙ in a right -line with 4 B, 
end of the chain reſting at ; ſtretch the other end along 
e hedge AF, and there ſet up another mark * a right- 
hou AF, then meaſure the diſtance pg ; which ſuppoſe, 
d Unks. | e, 1 Vow. ne en: 
2. Meaſure the hedge AB 30 chains 62 lmks, then faſton · 
p the end of the chain at B as you did at A, and take the 
alure of the angle at B. And chus go round the held, 


* 
* 


1 


„ Ov 
T8 ? $97 V4 34k 15-3 1 . 
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Haw to lay down the Plot laſt taken, 


Draw the line 4 B, making it equal 30 chains 62 links 
from a —_ ſcale ; take 1 chain in your 5ompaſſes, and 
ſetting 1 foot in A ſweep the arch g 9, on which from the 
diagonal ſcale lay 30 links. In like manner, make the angle 
at Z = 1 Chain 30 links. And thus go round the figure, lays 
"ng down all the ſides and angles as you took them in the field, 

you come to the angle F, and then ſee if the fide 47 and 
the angle at F, be equal to what they ought to be; ſo i 
you know whether your figure be truly laid down, or uot, & 

Nete, You mult. lay down all the ſides, by one diagond 
ſcale, But it is no matter whether you project the rngles by 
the ſame ſcale or not; only obſerve to ſtrike the arch, and 
meaſure it by one and the ſame ſcale, It ſometimes falls out 
that in this way of ſurveying, (by reaſon of buſhes, ditch 
Ge.) oou cannot come near the hedge, and in ſuch caſes an 
oblig'd to meaſure 2 to the hedge ; as for cxampk 
.-  _ Suppoſe DE the hedge you cant come near. 
On the outſide of the hedge, meaſure any perpendaieu® 

diſtance thereunto, as the diſtance D L; then go to the ode 
end of the hedge, and meaſure the ſame diſtance perpenwant 


4 bpREKTI NYS. 27 


to e hed e DE, (viz. EGe ual to DL, then it is plain 
19 25 fe in a right-line fr e G, K i be equaf th 
the length © of the hedge 1 

In like minker if you cannot come near the by ges E F and 
FD to take the meaſure of” the af ple at E, yo may by the 
fame method meaſure e F parallel to 2 F and = — el ED, 
wen will the angle Fe g wer altos. i FED. 


Another Way to inte the Plot 97 a Field by the Chaing 
by Meaſuring Diagonal Lines, —— Ex. 39. 


Jo do this you muſt meaſurt ſb many diagonal lines 6s will 
divide the whole field into triangles. . 
1. Take a vie of the field and ſo draw its form upon | 

25 near as you well can, in which form draw ſuch diagonal lines lines 
s you intend to take in the field, ſo will you have a form f̃ea- 
dy to ſet down your dimenſions; as you take tnem in the field; 
and here obſerve, that if you have crooked hedges which will 
4 e you to take ME. it is beſt to draw and mark ſuch 
ſes and their diſtances upon your form, as you meaſure 
them out in the field : Becauſe if you draw them before, it. is 
| queſtion whether you draw — juſt number or not, for you 
nult always beſurè as you meaſure along the ſtreight line that 
jou off-ſet to every bend or carnet- in the hedge, at right-angles | 
6 the line you are meaſuring ale "Alſo obſerve; chat as you | 


| te meaſuring out any Jidgonal fy 1 % Cari Fee the fire 
| bole, which! 7 Jod can you Jay | We e oe 
your diagonal line to the ſai ab 5 

of the 


mangle, 80 re the hedges being all pretty itreighit; 

cept the he 71 55 bends at B and D, 1 therefore 

ealure diagi auth rom 4 4 Chaihs 36 links, from * 

chains 84 Ticks, but in wp 57 5490 F towards A the oppe 

e GC ny de ſeen, avd I find the rpendicular (by a 255 | 
OT 15 will arife at P, "there 
0 


wn a Tack bei Pe ren the =} of 1 chain 44 links; 175 


annot be akon, 5 mult meaſure c 0 — wo 


dure out. 4 „then come backwards | 
"FA, * And then meafure from FA 
de TE: BL. god be UKs 75 pL they 


th 5 US; © 46 hich die H mealures 
y 0 the | Khale line 7:4" | 
2 2 45 


1 
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2 chains 62 kaks: Now  perpendiculars be 
you muſt meaſure the hedge f 32] ogy od the hedge FF 


3 chains 22 links, ſo ey — 1 fron 
down the Plot or map. of he field AB DCE FG. | 


my 


HY Bo . — *%. ©» 


—>- 


- 


ER CG 


To lay down this Field. 

1. Draw the line AC mak ing Aa=1,08C, ae) 
eC=80 L. upon a and e alle the deer: 
and eD 24 L. 4 * AB, BD, and DC eee the bead 
Hedge. Take 4C. 36 L. in your compaſſes and one foot 
- A frecp the arch E, and with 2 C. and one foot in C ſve 
anether arch croſſing E in E, and draw the line CE, In li 
manner, with the diltances AF 3 C. 84 L. and one foot in 
ſtrike an arch, and EF 3, 22 C. and oue foot in E ſtrike an 
ther arch crofling the former th F draw EF, make FP=1,44( 
and raiſe the peryendicular PG=f, 1 C. draw FG and GA, a 
the plot is made all from the diagonal ſcate.. 

Norz, When you are in the field, if you take ſome 
gonals or one diagonal more than is uſeful, as one from C to 
when Ju plot is made you may take this diagonal from t 
fame ſcale, and ſettin e 

on F, which if it o your pl n ee en « Al 
cs erre in this and the to foregoing Examples if the gion 
be hilly &c. Fo that you cannot ſee m one mark to notht 
RPM Win det las fer mak 10 dt 70 
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take care in all the foregoing exumples PEW lotting to- 
4 in ap lines, —— There. is an N on ale. 
Prrambulator, . a way- wiſer, or ſurveying wheel, 
which is much readier than the cham: It is a wheel generally 
made of wood whole peri Log ape is half a pole, with a face 
#rided like à clock, and fo made that as you drive it before 
you, the pointer ſhews how many yards, poles, furlangs, and 
Miles you go &c, TI might yet ſhew ſeveral other ways ta take 
a plot, &c. as by placing the inſtrument in an angle of the field, 
10 if what has been done be carefully obſery d, thoſe other 
methods cannot be difficult. And obſerve, chat ſince every 
plane triangle conſiſts of 6 parts, (viz.) 3 ſides and 3 angles, 
if any method can be found that will take any 3 of thoſe 4 
(a fide * one of the 3) by ſuch a method you may take a, 


ot, & 
j 75 find the Content: of a May whe made, | 
When your map is laid dowh by any of the fofegoing me- 
hods, divide it into triangles, trapeziums, &c. and in each 
t angle let fall a perpendicu r, which perpendiculars and baſes 
kc, mcafare by the Tame ſcale that yqa' took the ſides of the 
dene from, ancl ſo by the fotm find ſhe area; then all theſe 


* added dogerber gives the arg of the whole _ or 


Ex. 40.] Let the Area 0 4 the loft err be requir'd? 

s figure confiſts of three off-ſers AB a, aBDe, De, 
- trapezia ACE FA, and one N AFG. There- 
fere, Firſt for the off. let, N | 


| . ; Sq. Chains. 
Falf 4a ,52 multi ly'd * 25 35 EVE — „1890 
, zo added to e 24. 59 which eng 4 'F 
bf 3 ar 237 gives : 1 2141 


De 112 mukiphy'd by c 8 gives — == 099 


Phick added to yes the area of che ſ 

ABDEA ogether 8 . oa +4266 
| 2. Yor te r 

in each of ciangles ACE and FE F you have given all 


h arcs Be y which (ſect. 5. No you may ſind the 
a of each rage; or with more eaſe, take a perpendi | 
m C to AF (the neareſt diſtance) which ĩs 80 L. alſo, the 
Kare diſtance from F to AF is 2C. 64L. Then: 2,64 ad- 
a ,3 gives 3,44 Which y W 2518 gives | 
4992 ſpuare chains, Laſtty. 
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; AE 3, ' 
| not? 4 G ; & e *+1, 1,4520 = area triavgle Aþ(; 


— — — 


| : 93778 = Adtes, 
ess if 10 tant 4 
to have the area of a 2 
Anne. by Ex. 8 you 781% = Roos, 
need not plot it, unleſs. to 40 ö 
mh perpendiculats; 1 
Gen Jou.! take dimenſions dete — 2 poles. . 
e for finding the A. R. p 
Anſwer, OY 30,0 1 
Hew Je divide 4 Plot ben leid down, 
In Paar I. K have ſhewn how to divide and cu 1171 
em every, way poffible, Fer this place L ball 
8 ek 


general ang. Practical Ru ing the ſame, And | 
ben any plot is, its content found, and yo 
know — way the; dividing 89 9 5 maſt range, dray 12 
o as to cut off uch as you expect, | 
| the eh 5 9 part ſo cut off and 1 Re if it er our — which! 
it do not, ou mult vary the dividing line till it.exaQ}y hit, wh 
_ mgaſi veel its limirg in your plot, ſo will you. know bon) 
to ſuch a linc in the geld. us do for all ur dividing lu 
and ſęt them 121 off in your plot, with e ks. or dis 
aſunder at,cach end, and other places if you think fit, 
255 into che beld lay out the ſame N in chains and li 


etting up marks or. ng little holes a 1 out- Ide of ere 
W Er, which dope. meaſure pats, of the Tad ber! 
Cloſures by its ſelf and if it is not exact, you tabſt vary 4 
mark gil it come to its true content; and wet note, that 
molt ground is ungyen, it generally. meaſures, to. more 1 
n x docs when meaſured alipgetber; by this 

divide A fag * N after its mapped, 1 
plainer take caiy exam 

Ex. 4 the follywnn Re $99 nole. 225, For on 455 14 

fs 222 1 AB 20 1 ed- rut 
| Paricly 1 9 2 - Hed wes drawn Perot lf 19 5 L 
, $0 a 1 een 1 multip N 


arca; its cxitlen the | mg 
| LIED * "Uh e bg 


— E 
— * 
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by; ads & B breadth gives the length : 
| 1 fo here 4 part of 30 acres 
242242 1 or goo e 3 
| ; 1 the da of caz'of 
g|----- -+----- | a parts divided by to chiins 
the length, x 5 chaing 
— rn rnnnregns D for the bread 9 


Thereſpre, meaſure 5 c. from C\to d, and from 4 to e, 
and from e to A, at one end of the Held making marks at 4 
and e, then go to the other end meaſnre in like manner from 

to a 5 chains, and from a to x 5 ſetting marks, ſo 
the ficld ons ipto 3 equal Mares as Was required, 


Ex, 42. Let the triangelar Piech of. 6 . ABC 8 
| Area is 30 Chains, and Baſe A B 40 Chains, 
| divided.into three equal Shares, by Lines drawn fm 
| the vertical Angle 2 to the Baſe A. 


Its plain from meaſuring 
triangle, that'if yOu divide 
e area by half the baſe, I 
de quotient will de the 
icular, or the area 
lnded by half che perben- 
gives the baſe; ; 
Therefore, if the perpen- * 
cular CP. be 15 Dans = 
„ iz equal to 180 which 
lnided by 15 the perper dar gives 6, 66 L. ITY 
if the third ſhare bf 30 acres ; . | 
(660. md +BY 6,66 C & vill the hinges ACE, SC Ce, 
Id c each equal 10 tequir d. - But in 
0 nie de gen r ede bees e get 4240. 
given, for you need Put rake 6,66 1 third of 30, and hy 
_ mcafire from 7 f to'd, "and rotn' to +, Be. as before, 
= 

\ this method you tray alſo lay down à triangle to contain 

ny number of actes, 6, G5. vx, i you have ti ee t and 
oral or per ar Zen, 2 0 ene 
the dur e | 


br. . 
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Ex. 43. Let ABC D be a Nuade lar Field of Land ol 
p * to be Meqſured and Divided between * 295 
and V, aud that I muſt have twice.as much a; 7. 7 
aud have it laid tuardi the fide AB by a line drawn Wt! 
% rabbis Br#; + | ----"-- «5.5 - - . . _ 
/ % F\ 


6. 


Ma, * Nenn nit 
Firſt, You may take the plot of any four ſided field, by 
_ mealuring the fout ſides and one angle. Thus, meaſure Af 
and 42 each 1 chain, and meaſure the diſtance; berween | 
and © 1 chain 30 links in a ſtreight line; next meaſure th 
four tides, AB 30 chains 44 links, BC 20 chains 4 link 
C 19: chains 64 links, and D 29 chains-22 links, 


= Do lay down this Field upon Paper. 
2 | Firſt, Draw à line AB. which make equal to 30 chains 
99 links, and with 1 chain in your compaſſes and one foot in- 
dite the arch P haying 1 chain 2 links from © to P, a 
draw AD making it — to 22 chains 22 links. —— Thad 
with 10 chains 64 links in yaur compaſſes and one foot in 5 
Freep an arch C, alſo with 30 chaing 4 links and one fuot in! 
croſa the arch C in C. draw BC and; DE. and. the plot 
finih d. Now for its area, Fiyſt, draw a diagonal it 
from. B to D "which meaſures 40, 6 ghains, whole nean 
iſtance t0-4.is 20 chains, and to C 19 chrins which added! 
(20. Sves 30, half of which is 15 chains, ( half the ſum of 8 
wperpendicnlzs ) and 15 chains multipfy d by the daga 
ESE BD 40,6 chains, gives 699,0 chains, the arpa of the wi 
11 ſeld; fo, the ſhare of 2 nyuſt be 40,6 chajns, and ibe f 


— — — — 
* o 


* 
— 24 * 23 
— — — — — — — — — 
= % i 7 
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1 3 


EI Ld 


- 


4 


SURPEPINTGY > 
of 7 20,3 chains. To lay thls off, Draw aline from the 
zen point P by gueſs, as the line PG which meafures 20.35 
chains, and a perpendicular D'e therunto 8 chains, by which 
the area of the triangle P DC turus ot. 81,4 chains, which 
taken from 203 chains the ſhare of T, Teayas 121,6 chains, 
which T wants of his ſhare ; ſo if you draw a line from P to 
BC, ſo as to cut off a triangle whole ared may be 121,6, this 
Line ſo drawn will be the dividing line required, therefore, 

endicular line from BC to 5 is ſound 20, 30 chains, Fon 
21,6 divided by half 20, 30 (viz. ) by 10, 15 gives 12 chaing 
tre, for the baſe of this triangle; ſo take 12 chains and lay 
from ob G, and draw the live PG which cuts the ſharcs af 
required, | 


4 


Let ABCDE „ben F. 14 containing 27 Acres, to 
be divided among/t 3 Men equally, and the H edges bs 
ran ſrom g, a Fond in the Field ? 


Ex, 44 


1. Since no point is given 
in the hedges, draw a line 
om the angle A, Which let 
e one of the dividing hedges - 


** point in your 
lot. n 
2 Draw a line fm C too 


„ and meaſure the trapezia 

C, which you'll find to 

bontain 6,65 acres, now if / | 

bis 6,65 acres had been 9 A IEG: 8 

cres, (viz. ) 4 of the whole p SE: 

Intent 27 acres, then the line would have been ang 

riding hedge,” butt 6,65 rr of 5 ſo if you bother 

angle to contain 2935 to AgCB 6,65, you will have the 

ond * hedge ; therefore take the neareſt diſtance from 

to the line CD, and you'll find it 8 chains 62 links a perpen · 

euar to DC from g. Now the reſpective area 2,35 chains 

ded by 4,31 chains (half of 8,62 chains, ) gives 7 
H the 
a line 


I, 


ans, ſo ſet 5,45 chains from C to H and draw g 

nd dividing hedge ; in like manner, by drawing 
7 1 to the angle D, you may find the content of the. 
kavgle 4 JH, which will want an acre epual to a 
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le Ig D of being 3 third ſhare, ſo raking a pepe 
che 2 0 diſtance Porn g to * tide DF, you may by 


before) find the point J, from which drawing ü 


PF the lot is. vided into 3 equal Ares or parts, as wa 
req 32 "Now to the field aod mie n 


. A 45 is making a mark 2, al 
re the a matk a ry : 
3 fares 14.4 9 % de 99 


dag; e the of eau Wy 7 ncaſured and 
ivided, it will 271 5 if R dd not you mult var 
| york on i wall Lott yu fd e your es. 1 
eſe megns you may divide land at Meer. N 


* J ee n 
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SECTION M. 


4 G I V . 


_AVGING is to know what « quit 
liquor any veſſel will hold, * 
quor K in it when it is * quite full or 
ſo. And being but ſolid meaſure ma ay 
K perform'd b che fules in ſect. 7. bo 
. pen and Cogge/hal's fliding - rule; 
| note, I have ſuppoſed the line D to 
gn with unity and end at 10, but on thele rules this line 
fall) begins between . and 4; and ends between 4 and 
it this can be no leſs you underſtand i ns ver, 2 (a 


) Now n e of gauging (for eale ſake) is all | 
orm'd almoſt b . l L tall here deſcribe a 
-rule 8 purpoſe, Which is in form of a 


ampel ree poll of which hare cach a {der ; but 
theſe rules have. but two. fliders and ſore have four 
lers, he, 4 on each face of fide, that which 1 ſhall heto 
: that of three ſliders; Wich being underſtoed it 
* n be hard to apply theſe other kinds, — the lines 
2 mark d in each with the faine letters. On dne fide -- 
ſtand A on the rule, and B on. the flider; theſe two 
6 arc the ſame with the rule and ſlider. (Sect. 1.) Here is 
o another line mark d MD, which is the fame with A and © 
but numbered contrary way, and does not begit at 1 as 
ty do, but begitis at 2 e Ind © 255 60 1 ay. 2 2 
727 W b orc, 
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order, thus, 2, (or 200) 10, 9, 8, 7, 6, 5, 4, 3, 2, 1, 
9, 8, 7, 6, 5, 4, 3, and the laſt diviſion is 2, 1042. Ne 
it from the logarithm, of 10 or 100 you take the logarithn 
of 2,15042 or 21,5042, the remainder fhews the diſtance 
of unity or 1, from the end of the line M PD, and is exad} 
the fame with the diſtance of the points MB (on the line 4 
7 8 the end of the pear On another ſide of this rule t 
ines are mark'd C, D, E, the line C is exactly the {ang 
with the line A B, and the line D the ſame with that alread 
deſcribed, ſect. 1. The line E has a triple radius, each « 
which is a third part of the radius of D, or + of the radu 
o C; A or B, and the other diviſions 1, 2, 3, &c. anſwerable 
{© that if the line A be made, all the lines B, C, D, E and MD 
may be made from it. On a third fide of this rule are mark' 
Jon the ſlider, which is the very ſame with A, B, and C 
and on the rule s two lines the one mark'd S., L. of ſeg: ly 
and is for ullaging a lying caſk, the other is-mark'd S. S. 
ſeg: ſt, for ullaging a ſtanding caſk, (ſee example 29 and x 

following). Theſe lines — be conl{trutted thus, ſirſt for th 
line S. L. Take a cafk which wen neareſt to the mc 
common oncs in practice, and ſuppoſe its bung diameter to} 
divided into 100 equal parts, and plaines paſſing thro' cach( 
thoſe parts will divide the caſk into two unequal parts or ſlice 
parallel to the axis of the calk: it is evident if you find d 
content of the firlt flice in gallons, and add it to the conte 
of the ſecond ſlice or ſegment fo foynd, ſo you'll have a nut 
ber for oi and ,02 and adding the eontent of the third ſeli 
to the laſt ſum you have a number for ,03 &c. by continu 
adding the laſt content to the former, you'll have a table 
meaſures, by which the line S. L. may be laid down, In 
manner for a ſtanding caſk, if you ſuppoſe the axſs to be d 
ded into too equal parts and plaines paſs thro' each of tho 
parts at right - angles to the axis, the caſk by this means will 
divided into 100 mo parts, whoſe contents being ſe ren 
found, and the laſt always added to the ſum of the preceed 
one3, you'll have a table of meaſures for the line 8. S. ts 
lines 8. L. and S. S. are fitted to ale gallons, becauſe the 
gallons are moſt common in practice. The line A.! 
mentioned in example 31. is conſtructed thus, Let += 
ſegment under ſeg: in the table of ſegments, 4 = the © 


meter of any cylinder, and / = the length of the f 


; renne 
glader then = m the meaſure of a ſlice thereof paral- 
Ie! to the axis (Ex. 9. following) in ale gallons, whoſe end 
i ſimilar to the ſegment 5 or _ is the meaſure of the 
ſave ſegment in wine gallons, But if 2 2 then 222 
xu=ddls, from whence ariſes this proportion on the ſliding- 
nle, a. on D, is to/onC, ſo is don MD on C. 


80 that if 282 be divided by cvery number under ſep: in 4 
table of ſegments made to 1000 verſed - ſines, (che table id this 

book being taken from Mr. Shirrc/fe's Gauging, is only mado 
to 500 or half the circle) and half the logarithm of cach quo- 
tient, taken from the ſame ſcale of equal parts that the line 
N was taken from, and thoſe diſtances laid on the line A. L. 

you'll have the ling required: fee example 31, following for 
its uſe = - - - On the out- ſide of the ſliders B and C are plac'd 

wo lines, the one numbered from 13 to 36, and the other 
rom ,42 of a gallon 3, 60 gallons, whice is only as a table 
p ſhew the content of any cylinder in ale gallons at 1 inch 
lep, whoſe diameter is between 13 and 36 inches: ſee its uſe 
Ex. 21. On the fourth ud laſt fide of this rule ſtands 
i lines mark'd ſpheroid, 2d variety &c. which ſee in Ex. 27. 

owards the latter end on this rule are ſeveral other marks, as 
Ig. for ale gallons, W g. for wine gallons; M. R. for malt 
ulhels round meaſure, NM. S. malt buſhels ſquare mesſure, or 
ght-lin'd figures &c, ' In the foregoing ſeQion x, where the 
ommon ſliding-rule is uſed; obſerve, that which is done by 
he ſlider and rule, is done on this rule by the lines B and A, 
ad what is there done by the ſlider and-line D, is here done 
| the line C and D they being the very ſame on both rules, 
that being obſerr d, I need fay no mote to the ule of theſe 

Extraction of the Cube Root by the Slidmg-Rule, 

Nule.] Set the firſt 1 on D tothe fixſt 1 on E, then againſt 
number on R ſtands its cube root an D; for the line D 
ng triple to the line E, agtinſt any number on E 28 8, will 
1D ſtand a number 2, which 2 is but 4, of the diſtance be- 
en 1 end 8, Kc. EN. What is ile Cabe Reet of 21917 

* Iſet Ten Eπν I α , a eee 
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but 1000 (viz, the third 1 is 1000 when the firlt 1 is eſteem's 
1 on E, fee ſeQ; 1.) therefore I divide 2197 by 1000 (the 
cube of 10), and againſt againſt the quo „ 
1, on D; fo 1, 3 is the cube root o 2+197s ag 1,3 multi- 
plyed by 10 (becauſe 2197 hs divided by the eube of 10) 
gives 13 the cube rogt of 2197 requir'd.---- Any three nunler 
ing groeu, io find a fourth whith may be tv the" third, a; th 
che of the ſecond is ta tha eube of the firft, Let the itt, 2d, 
and 3d numbers be 2, 8, and 93 by What is faid above i iti 
. eaſy to underſtand that as 2 on D is to 9 on E, de 
to 576 on E, the fourth number required. „il the 
three given numbers were 2, 80. and 9. Here v n '2 * - 
is to 9 on E, 80 is off the line D, but 425 8 (viz, 82 
ca D ſtnds 576 on E, which multiply N cube of | 1 
| (viz.) 1009 (becauſe the root 6g was 5 by 10) gie 
576000 the term required, 
The * © of the ling MD, with the lines B and A. 

This is for gauging malt on eke flogra, where note, 

that when 1 xz on ND. denotes 1, then the braſs pi 
MB cover ag on A denotes a the cubic inches it 
a buſhel gf malt; hy which means the e that can be 
en A is 100, (viz.) the brit J on A is 100, but if this firſt 1 
| pught to he 1, iden the line A muſt, be divided by 100, a 
when A is. divided by 190, then B and MD mult be diride 
by two ſuch — as being rnd d together may mak 
100, that. is the diviſor Fog Ts 2 duct. of the divil 
for B and M being « Ws — 5 found on! 
will be the content in N 4 
appear _— gonfidering 0 poke: ar r of the rule. 

If the breadth of of a-couch, 2. c 2 g. of malth 
> 2 — its length 270, inches  $,2 inches 
bow wia of malt is in thet 7 Co 
. Rule: 22 fet the: length Re; B % fle drach 56, 
on MD, then againſt the 1 372 on 4 Lad, 3 6,7 
content en . 

Here that 5.2 wax be found 87 A, the firſt 1 on A may 
* or 7, let it be 1; then che fheond MN on A b dried 
100 tviz.) 2150,42 becauſe 27,7040: {© rhe length 370 

her 6, beigg e 1 io tbecauſe me. y: 
he's 77 e 9,62 on MB, 0 5.2 on ro 
** F ibe breadik be 72. 


N. | of l 


—  IVI „ 2 St. — Yoo as —_ - SE... Gs.  - nc art. xt. 
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140 and depth 18,2 inches, then if the firſt 1 on A denete *. 
then the ſecond MB 2150,42 on A will be 21,5042, fo the 
diviſor of A beigg 100 the gages of the diviſors of the leng 
140 on B, and breadth 72 on MD muſt be 1oo, ſo let each. 
be divided by 10, and ſo ſet 14 on B to 7, on MD then 
againſt 18,2 on A ſtands 85, 3 on B the huſhels redvired;- - - + 
Again, Let the length be 1250 inches, breadth 36a inches, 
and the height 9 inches. Heag let the firſt 1 pn A be +5 then 
the ſecond MR 2159,42 will be 2,15042, ſa that A is divided 
by 1030; therelore let 1250 be divided by 10 and 360 by 1co 
(becaute 19 times 100 is 1000) ſo we'll have 125 and 3,6; 
therefare, {ct 125 on B to 3,6 on MD, then againſt 9 on A' 
ſands 1884 on B the buthels in that floor, &c. required 

This being added to ſection 1. I preſume will be a ſuſſicient 
explaination of the hauf nge in all caſes, except in meaſuring 
ſcullums or gauging calks, &c, which 1 ſhall explain in the 
following example: Leg it be reguired to mip the ſum of 
the ſqnares of 2, g, and I by 10, and to divide that product 
b 30? Fyſt, when 1 onCisſerto 1 on D, then agaioſt any 
nawber on C ſtands its fquare root on P; therefpre when you. 
ork with the linca C and D, you work with numbers and 
ſquare roots, ſo the diviſor being 36 its ſquare root 6 muſt be 
{ct on D ta the common multiplier 10 on C, the rate thug, 
ſtanding look: for the numbers 2, 4, and g on D, and againſt 2 


n ſtands, 1, 1 on C, fo chat the ſquare of 1 myltiphy'd b 4 
to and divided by 36 gives 1,115 ad a 4 on P ſtands, 
444 on C, ſp the product of the ſquaze of 4 by 10 divided by. 
Alſo, againlt 5 en D ſtands 7 on C neatly, fo the 

by 36.18 7 /ere ;-the. 


* 


that they canno 


uk multiplicatiou 
caſes 10, 100, 10000 © 
mulnplication. or dixiſion, and this may be done 
d.by. anaczing er taking away cyphers, or re- 
mal point, If N wers, Cc. And here 
ue. dre K the ber ba deercales or f of the. orher tern: 
Go. ? 5 ae a us 


"4 


230 The UxivENSAL Meaſurer.” Part II. 


increafed, then the fourth number ſound will be more than it 
ought to be; but if the diviſor be increaſed, or either of the 
other terms decreaſed, theu the fourth term will be leſs than 
it ought to be; as for inſtance, if the difference between the 
{quare of 30 and the ſquare of 2, muſt be multiplied by 10 
and divided by 36, this being numbers and ſquares mult be 
wrought on the lines D and C, and the ſquare root of 36 
being 6; for this 6 take the ſigure 6 on the line D, which 
Jet to the ſecond 1 on Ccalling it ro then againſt 2 on D, vil 
ſtand 1,11 on C, now the figure 4 on D iu this caſe being only 
4, 40 caavot be had op this line; but if we divide 40 by 10, 
the Quotient 4 may be had on D, againſt which on C, ſtand; 
+4 which multiply'd by 100, ( becauſe the root 40, was 

iided by the root of 100) gives 444, from which take 1,1; 
and there leaves 442,89 for the anſwer, —— Otherwiſe, If 
you call the firlt x on 10 then the diviſor 6 will become 
50, which being ſet to 10 on C as before againſt 4o ou O, 
will ſtand 4,44 on C, which multiply'd by 100 ( becadle the 
diviſor was multiply d by 10) gives 444 3 now in this caſe 2 
is of the line D, but a cypher being put to 2, againſt 20 on the 
line O ſtands 1,11 as before, which neither be _— uor 
divided becauſe the firſt and third terms were each multiply d 
by the ſame number, viz, 10,——Iin the preceeding ſechons, 
where the liding rule is mentioned, I have in maſt cafes men- 
tioacd thele di riſions and multiplications which being compar' 
with this explanation, I think it will be needleſs to make 


. © repetition any more on this head, aud therefore in the following 


examples I thall allways ſhew the uſe of this rule, as if ſuch 
diriſion, c. were not needful, 0 


The Deſeription and Uſe of the Gauging Rule 
1. This rule is commonly 4 foot long, and is made to 


doukle in 4 joints for convenience Oc. it hath alſo 4 ſides on 
which are * lines call'd diagonals, che one for ale gallons 
mark'd A G, and the other for wine gallons mark d W G. 
Pac the end which is cut aſlope in at the bung hole, and It! 
touch the bottom of the head; ( try it's both heads to knov 
it the baag hole be in the middle) and the number cut at tis 
bung, ſhews the ale or wine galloas this caſk will bold. Ti 
gives © pretty good. gueſs of the French wine boghere f 


_— a aca a wo aca. ca . -. 
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Londin beer barrel, the rule being made for ſuch like caſks, 


ſo it nult err in other forms. | 
2, On another fide is a line of inches from 1 to 48 decimally 
divided, and alſo upon the ſame fide you have Oughthred"s 
Gauge Line, being a line of one thirds of arcas of circles in 
wine gallons, by which you may gauge a caſk; thus, take 
the diameter at the bung which {nppoſe 7, 1, which double 
and it makes 14, 2, to this add the diameter taken at the 
head which let be 5,8 and the ſum is 20, which multiply d 
by the caſk's — — 30 inches gives 600, and this divided by 
10 is 60 wine gallons the content of the caſk, this holds pretty 
true in a ſpheroidical caſk, | 
3. On a third fide of this rule is a line of equal parts, from 
1 t0 96, this line with Oughthred's Gauge Liue laſt mention'd, 
do make a table of areas of circley in ale gallons, fo that if 
you find the diameter in this line turn up the other face of the 
rule, and againſt the diameter yon ſhall hare the area of tho 
circle in ale gallons, As for example, if the diameter of 4 
circle be 19 inches, the area of that circle upon the other 
edge of oughtred's line, is a little above 1 gallon 3 alſo, if 
the diameter be 30 inches, the area is'2,5 gallons, Oc. and 
ſo of any other. The uſe of theſe lines thus together, is 
the ſame with that of a table of areas of circles in ale gallons, 
to be found in ſeveral old books of gauging, —— MNete, The 
reaſon for dividing 600 ( inths 2 above) by 10, is becauſe 
the numbers 1, 2, 3, 4, Oc. are tenths, | 
4. On a fourth fide of this rule is drawn a line of rumbers, 
the ſame with the lines A, B; and C, on the fliclng rule, on 
which are the gauge points A, G. and W. G. for ale and 
vine gallons, which works with compaſſes inſtead of a flider, 
As for example, if the length of any caſk or veſſel be 30 inch- 
es and its mean diameter 26 inches, then ſet one foot of your 
compaſſes in the gauge point and extend the other foot to the 
mean diameter 26, with that extent and one foot in 30 the 
depth or length, turn'd twice over will at laſt fall upon the 
content required, which will be 57 ale gallons or 69 wine 
3 accordingly as you uſed the gauge poins A, G, or 
» * : 
5. With this line of numbers, there is alſo a line of ſeg- 
ments ( as 8. L.) for ullaging, whoſe uſe is this, extend 
tom the bung diameter on the line of numbers to 100, or 
Wü on tha line of ſegments, that extent the ſame way 


2 
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teaches from the dry inches on the line of numbers, to x 
referv'd number on the line of ſegments, or which is truer, 
extend from the bung diameter to the dry inches that extent 
on the line of ſegmeats, will reach from 100 to the reſerr'd 
number; then extead on the liae of numbers, from 1 to the 
coatent-of the cuſk, that extent tlie ſame way will reach-from 
tne reſety'd number, towhat the lying caſk wants of beiv 

fall, but if you ule the wet inches dated of the dry, wol 
have the ale gallons iu the calk, Thus much for the gauge 


rule, which at belt ſerves only for a gueſs. 


How to reduce one kind of Meaſure to another 


Tn 1 Gallon of Wine, how many Gallons of Corn Meafure 


Inches Gal. Inches 
It 268,8 &18-:-8 +236 
e tA 1 


— — 


| 288,8) 231000 ( 0,8594 ere, 
So that a wine n to a corn gallon as t to 0,86 /ere; 
and if you multiply andy number of wine gallons by o, 89% 
the produat will ſhew the number of corn gallons. | 
Note, Eight gallon is a (tatute buſhel, but 9 wnes 268,8 8 


215, 4 which ſhould be the ſtature baſkol of malt, but 21 50,41 


ſolid inches being ſettled by act of parliament, for a mak 
baſhel the cotn or malt — being J chereof, ſhould be 


. = 268, 80ag, wherein the decimal, ooh being ſnl 


is rejected, and 268, 8 cubiſh inches ſettled for the gallon of 
corn or mak, the ſtatute malt buſhel. ſhoule be an exact cylms 
der, whoſe diameters malt cach be equal to 18 J inches, and 
its depth 8 inches, | whoſe ſolid content is ſo. near 2150,41 


% 


lid inches that the difference is not regarded, and if you 


would have a buſhel of any form, conſult the - follows 
queſtions, ſect. 10. 25 e 25 | 
| "In $368 Gallons of Brer, bow mony Barre ? 
3232) 3768 ( 186 Barrels, | 


* 
3 wa 1 
.+* Fr * 
= . 1 * 1669 


* eee . 
„ 2 


. W 1 
23 * a ++ «48 


* 
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[a 0,5768 ** of ale, how many quarts, pints, gills, Cc. 7 


0,5768 
4 1 in one ulla. 
708 | TENOR PP" . * how | 
2 pints in one quart, | many tans” ?- - 
| 252) 2520 (10 anſwer | 
"0 : 8 er 
2 gills in one piut. {uf 
fo] | — © 
52268 | | : | 
2 noggins in one gill, > | 


| 5-56” | anſwer 2 quarts, o pints, x gill, oats, 


In 6785 4,2 ſolid inches, how many pln of * and 
rundlets of wine 


-, 


wers 240 #0. '1,76736 — 16 5 2 4 
kk lil dr ut 0. 
| A 1 


282) e, = 428. ) | 64854,2 
240;61773 quotient, 16,3189 49 quotient. 
— * | —— 

2, 7 é 2551592 
. 
„94189 N 5 77476092 | 
1 1 4 
1886 : £ #96430 7 
5 | 2 
1, 76736 3 | e. e 
6. WP. Et Nope Rund, o. Nr. 
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e | 

1 —— we IN ee 32 64— 2256 
Kilderkins. 

nr NT YRS 64——128——4512 


. 


I A Tant of Beer Meaſure, 
y Pints, That | is, 287 
TOE =— 2 | ſolid inches mak 
| Quarts. 8 pints, Or 4 quart: 
282— 8— 4 or 1 Sallun Ge. 
2256—— 64—— 32— 8 
Firkins. 
4512——128— 64 —16—2 . 
: Kilde: kins. 
2024—256——128—32——4—2 | 
Barrel, 
| Inche 
A TaBLs of Ale Meaſure, Pints. ſolid. 


== —4—j2—64—18——256—90: 
'nches. | 


284 | 4 Tans of Wine Meaſure, 


231— 4 
Gallons. 
1158 144— 72— 18 | 
4 
4553— 504— 252— 63—35 
: nyo ara 


[2404 672— vive; Seoul" 1+ _ 
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Theſe are Mr. Everard's tables, to which add that 268,8 
folid iuches make 1 gallon of corn, 2150,42 ſolid inches 1 
buſhel of malt ſtatute, and 217,6 ſolid inches make 1 iriſh 
gallon, ale, wine and oyl. So that let a ſolid be of any form 
whatſoever, if the ſolidity of its cavity be 282 inches, it will 
hold juſt one ale or beer L or if its ſolidity be 231 


inches, or 268,8 inches it will hold juſt 1 gallon of wine, or 
1 gallon of corn, &. from whence it appears, that if the 
ſolidity of the cavity in inches of any ſolid whatſoever, be 
divided 3 p | Za 
282 ) the quotient Cale or beer J 
by 231 * will the wine gallons. 
268,8 anſwer, - -- corn 
The diviſor for malt buthels is 2150, 42. 

And therefore to ſhew the art of gauging, is in eſſect no 
more but to repeat ſolid meaſure, ( ſect 7.) in which ſection 
the rulcs being plainly laid down far all kinds of ſolids, I ſhall 
in the following examples quote ſuch rules when occaſion re- 

uires 3 but to keep 1 the faſhion, I mult firſt ſhew how to 
frd the content of any ſuperficial figure in gallons, and in ſuck 
caſes, you muſt conſider the figure to have one inch of depth, 
for a plane can hold no liquor, And becauſe multiplication is 
eaſier than diviſion to wolf perſons, you may by what is done 
in diviſion of decimals, turn all the foregoing diviſors into 
multipliers, Sa 1,000, Gc. divided 


282 9035 46 aher Cale or beer) 
n) 270959 5 mais . e. 


268,8 0037202 corn 

The multiplier for 2150, 42 is 000465 o corn or malt 

So that whether you divide by 282, or aufg by ,0035 
the quotient and product will be equal, o for the re 
But ſince circular areas are not had, untill multiply'd by 
0,7854, or more exactly by 0, 785 308; if therefore you 
make 0,785 398 your dividcnd inſtead of 1,000, &c. you will 
have multiphers for circular areas, or if you divide the fore- - 
going diviſors 282, 231, 268,8, &c. by o, 785398 you 

have diviſors for circular figures, thus, 

282 2 ,785398 C, 002785 «wok or A. or B. 

231 3 ,785 398 J, 03399 | 
18539) 282 359,05 RT of > A 
78539 9 231 3 294,12 +a din. for 3 W. gals. 
51% 0, 71 (. babe 


236 The Un iVEIS I. Meaſurer. Part II. 


Now to gauge by the ſliding rule, If you take the ſquare 
root of 197 0 the fore repos divifors, aud mark that number 


n the line D, 5 will be a conſtant gauge point for tha d 
22 of meaſure, ſo e og tl 
| | 2 16,79 8 ahe: t 
gauge point for right - lin'd figures is 3 15, 19% for J wine, 1 

es Vs | IVY | 46,36 malt, fo 

a 1 ; - 18,95 ale. ; 
the gauge point for circular figures is 17,15 for 4 wine, 3 
232 malt, 

Now becauſe circular figures are Salt rt in gauging, 0 
the above numbers 18,95 and 17,15 are mark'd on the le ** 
D, with A. G. for ale gallons, and W. G, for wine gallons, 
byt by. theſe rules you may find the gauge 4p wo = _ 
er, and ſo mark that gauge point on the h E. 
rule your ſelf, if it be 1 on already. Alſo > bſerve that n 
nſing the above multipliers and Glen for circular areas, it ! 
ſares you the labour of uſing ,7854, becauſe this decimd 
578 554 ſee is confidered in ſach old liers and diviſors, . — 

and in like manner, when you come to figures which = F 

ſercral mnltipliers or divifors, as cones, ms, Cc. you 

may reduce them all into one, and the work will be much 

ahreviated. on 
How to g gauge a Square, ſet 

Ex. 1. What's the ares & d ſfaare whaſe fide ir N 20 

5 in ale and wing Salt, at f i , bel 

To Ex 

7.76, arpa by rule 24 kt, "Y 

4 903546, Meeri for ie. "| 
D 
wt Ae len. Of thus by Ern. 
: 2 9 0 15 ( ,2048 A. G. A 
t . oY n $3 
| 64 — j 
OG pom. , ras 


3 6. b. ies 
Gy Aer ©: 81 2 * 
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Thus you ſee it is the ſame thing. whether you multiply or 
divide, and here obſerve, that as 231 is to 282 ſo is 1 to 1,22, 
therefore if you. multiply any number of ale gallogs by 1,22 
the product will be wine gallons, which is eaſier than to mul- 


for wine meaſure, 
By the Sliding - Rule. 
Set the gauge point (ſquare wealure) on the line D to 1 on 
the ider, then againſt 7,6 on the line ſtands, 205 on the ſlider 


0 1 you'Y have 525 the anſwer in wine 85 


To Zane. a Long Square. | 
Ex. 2. Required the tentent of a long fhulave whoſe le 755 
ir 100, 5 lachen, wed on 29 inthes 2 gallon; ?' * 


100, 5 | 003546 Kultiplier 
20 il Tis, tos | | 2010 | | 
2010,0 area, rule 24 ſect. 5th 9,127 460- ae ol. anbwer, 
| the Sliding - Rule. 


Set 282 on the to-100,5 on the rule, then againſt 20” 
on the {lider ſtands 7, 13 on 4 — rule the content required. Or 


ore. 
| To. gange a Triangle. 1 

Ex. 3. Let the baſe of a triangle be 260 and the perpendicular 
110 #tches, what's habe content in corn Sans: ? 


9 


Iz. 4. I 4 trapezia the diagenal 2820 Libe 2 


tern g, t t 4 862 
- » i 6 
* r 8 4 : P 


: * , 5 ” * « 
4 \ 
1 * en 7 - 
* 1 
” 


wply or divide the arca of the figure in inches you factors 


the content in ale, if you ſet 16,7940 1. nt if you ſet 15,19 


ſet 16,79 on D to (amea portional between 100,5 and | 
20) 44, 83 on C, then aga 1 D ds: 5,39:007G 8 


© i" Wee Ae 
110 SSI. * the Sing el. | 
— amy e then 
14300 area, 8 110 on B ftands.s 3,2. 
00372 multiplier, IR 7 on by the. u * 
mY | ns 
53,1960 corn gallons, ao | 9 9 PEO 


To gauge a Trapexia, 4¹ 4 Cobber, Abe of Mah e. . 


105 au d e e e toad 


ww — 4, — 


231) 260850 area by rule 7 ſect, 5.) 1. For wine, Set 231 


wine gallons on thc line D, bo 3 06, C, they agen 
or beer 


| on Bro 40 on A, then -againlk 40 on B, ſtands 4,456 bn 4 


238 The UN1VERSAL JO Part Il. 


Operation. 
105 | 260850 area in key 
80 | „00372 mulüiplier. 
18898 970, 36200 corn gallons anſyer 
1410 
— By the Sliding-Rule, 


— on B to 1410 on A, ches 
1129,23 ne n . againſt 185 on B, ſtands 
1129, 2 on A the content 

in wine gallons. 2. For corn, Set 268,8 on B to 1410 
A, then againſt 185 on B ſtands 970,36 on A the content in 
corn gallons. Note, In multiplying for corn gallons, I omit 
the two laſt places in the factors becauſe they are but ſmil. 
I think it needleſs to give any examples to the rhomby, 
rhomboides, oper hs ons, irre ar polygons, &c. fr 
few ſuch forms are to be met with in ga , and if by chance 
— „you have rules in ſet. 5th, bor kaah ile Gow? es. 
ote, When you gauge ſuch a ſurface as the lat, ſtretch 

a diagonal line between the longeſt corners, and let it lie fall, 
_ with a rnler or ſmall cord, take the neareſt diſtance 
between the a ove angles, and the ſaid line, a 


the perpendlcu 
on to gauge a Cirde. 
Ex. 5. If the diameter 5 a circle be 40 inches, what ir it 
area in ale, and wine gallons ?— ſee Ex. 21. 
10 f dum. 002785 A. G. 00339 W . 
3 1600 0 
1605 0 dm. ,45 6002 5,4 8400 400 anſwen 
Here the Area of 8 ( as alſo in the lowing oral) 
in ms 2 as ſoon had as in the dimenſions taken ( rnlc 13 
C2 5. fee the work 5 
By the Sliding Rule. 
e (A. G. for ale gatlons,. . 0. * 


diameter on D 40, ſtands the content on. C 4,456 
gallons, or 5, 44 fore, wine gallons. nher u, Set 359.0 


Of WOO OI Put for wine, kt a 


How to gauge an Oval, ar Ellipſis. 
6. If the tranſverſe diameter be 72 inches, and the 


conjugate diametcr 50 inches ; what is the area in ale 
and wine gallons ? | 


50 230600 3600 


600 inches. 10, 126000 anſwers. 12, 236400 
By the Sliding-Rule, 


gainſt 50 on B 10, 136 on A, the ale gallons requir d. 
therwiſe, Set the gauge point (A. G. ) 18,95 on D, to 1 
jn C, then againſt 60 (a mean proportional between 72 and 
o ) on D, ſtands 10,126 on C, as befere, By the ſame 
thod yqu may find the content in wine, by ufing the{divi- 
or, and gauge Point for wine gallons, | 

How to gauge a ſegment of a Circle, 

; F129 Suppoſe; whe. 2 of a circle, whoſe verſed 
„ fine is 10 inches, and the diameter of the whole 
*« circle 30 inches: Required the area of the ſegment 


in ale gallons ? ” | 
ie quotient | | 


wlup, 2500 ſq. diameter. 


279,557500 ar. rule 14. ſect. 5, Having divided the 
,003546 mul. for A. G. verſed line (with 3 
— — annex d cyphers) by 


wer. f 


e. 4 


| 8. „Let A BCB A be ſome curve lin'd ſpace, whoſe I 
, ſubrence AA (= BB) is 20, the leaſt breadth B B | 
4 is 5, the greateſt breadth C D is 12, and a breadth 


EF in the middle (between AB and CD) is 10, 
(all in inches) what's the area in wine gallons * 


1 
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72 „002785 for A. G. „03399 fer W. G. | 


Set ( for ale..gallons ) 359,05 on B, to 72 on A, then 


lands ,111823 under ſegment. 50)10,000(200 inches. 
By the Sliding-Rule 


9913108950 Anſwer. the diameter, and by 

| the | pry 200 un- 
er V. S. found ,1118 under ſegment, Set 282 on Bto 2500 
a A, then againſt o, 1118 on B, ſtands 0,9913 on A, the 


few to gauge a Segment of any kind, or any Curve Lin'd . 
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e 
To the ſum of the great. 
eſt and leaft breadths, add 
four times the breadth in the 
middle between them, this 
multiply'd by 8 of the length, 
gives the area, 


TDWhbeorem 3). 
5 . ny the Slidhng-Rat, 
$23. Set 1692 (viz. 6 thnes 282) o 
40 BF4, ' B to 5 on A, then againſt 200 Wil, 
8 on B (for 20 is off) ſand Will 
N 6,737 on A, ſo the anſwer is 
20 AA. be 6737 ale gal. &c. for wine, 
3 Or, Set 1 on B to ,6737 on 4, 


„ 114jJ0%/ꝗꝗn77. © then againſt 1,22 on B ſands 
-,0005 11 = F'of,003F 46. „822 on A che wine gallons, 
— wet, If you think 3 breadths be 
„6737/40 ale gallon. not exatt'cnough for your pur- 
n poſe, you take 4 and work by 
5 ee 
82196280 wine gallons. By theſe examples (and thoſe 
| 2,0 » infe@togthy you may gauge ary 
ſurface at one inch deep; and conſequently: any equal and 
fimilar bas d ford, for having the content at one inch decy, 
that content multiply d by the whole depth in inches gives the 
content of the whole-folid. And by the ſame method you m 
alfo find the content of any ſuch ſolid at any propoſed depth, 
For the area at the furface (found as before multiply d by any 
depth in inches gives the content at that depth, as for example 
9. Ja cylinder Tre parallel to the hurinon whoſe length i 100 
inches, the diameter of each baſe 50 inches, anitſo'mitch ligut 
in this ſolid, as that pntting a ſtick perpendicular to the hotin 
the vel inches may be 10. by crumle 7, the content of thu 
| ſegment is found to be 0,9913rogftere, which multiply'd by 
the length 100 inches; "gives 99,3 70% for cha- ale gallons We | 


s © 


FRIES 1 „e 
- 


* . . * 1 | & 1 
N « 5 
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fx. to. If there be a floor of malt in form of a trapezia, 
whoſe content is there fonnd 970,392 corn or male gallons at 
t inch deep. Nowff the Uepth of this floor be 10 inches, then 
the content thereof will be 9703, 62 corn gallons, the like is 
to be underſtood of any fuch like figures; which thing being 
obſerved, it will be needleſs to give any examples to the cube, 
priſm and cylinder, | £4 N | 2 


To gauge the Froſtum of ary Pyramid or Cone; 


To do this fee rules 4, 5, 6, J aud 8 in ſect. jth; but the 
ft of theſe. fules being a general one, I ſhall only inſit there- 


on. | 
Ex. 11. Let the fame figure and dimenſions Cin inches) be 
given as in Rn. 10. Sect: 7. to find the content in ale 

and wine gallons ? xr ah GOT 


13 AB. 169 (4. AB. 


21 twice a mid. fide. _ ; 

FY mw. RF THOR 
; „000 — 0. 100 6 

By the S1/dig=Rale, — e oh * 

et 41, 13 on D to 20 398334 b | 

ic length on C, then 24 CD length, 

want 13, 8 and 21, © ——— _ TT 

n D ſtands 3 ſoch 9,460016 4nfwer ale gallons 

jumbers on Cas being 1,22 ſecdion gth, cxample 1ſt. 

dded together makes 6 q 

556 content. 11,6672 Anſwer wine gallons. 


Note, If you owltiply 284 by 6 the ſquare root of that 
oduct will be 41,13, which will be a conſtant gauge point for 
e fruſtums of f vare pyramids in ale meaſure. In Ike man- 
er you may gauge points for wine, corn, &c. for ſuch 
ſultums, the reaſon is; firſt, by rule 8 ſect. Ich, you are to 
wltply the above ſum by F of the height or lengtir, or by 
e whole height and divide by 6 for the ſolidity in inches, 
hich divided. by 292 gives the content in ale gallons: Now | 
tele two diviſors 6 and 282 being multiply d together makes 
692, which is fach a divifor as will perform all at once 


088” 4g, &c. 


* 


Gg Xx. 13, 
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Ex.12. “ There is a fruſtum of à rectangular pyramid, 
«© the length of the greater baſe is 27 inches, its breadth 
* 12 inches, the length of the leſſer baſe is 181, its 
* breadth 8; I. and the length of the fruſtum 100 inches. 
«© How many ale gallons will it hold? 


Firſt 18 + 27 = 45 twice the length in the middle, and 
C+12=20 twice the breadth in the middle. 

27 18 45 By the Sliding-Rule. 

12 8 20 Firſt, Fihd 18 a mean pro- 

— — — portional between 27 and 12 

324 144 goo the length and breadth of the 


144 greater baſe; and alſo 12 2 

900 -4 times area middle, mean proportional between 18 

— — and 8 the length and breadth 

1368 ſum. of the leſſer baſe, which mean 

100 axis or length. proportional 18 and 12 added 

— - together gives 30 twice a mean 
236800. ſolidity 6 times, porportional in the middle. v 

3 

— inverted. hen, ſet 41, 13 on D roll 6 


100 on Cc, and againſt theſe 
80, 8488 8488 ale bg a Anſwer, 3 means 18, 12, and 30 on 
ſtands 19.15» 51 and $319 which added together is 80,1 
the ale gallons required 


Ex. 13. © There is a fruſtum of a cone, _——— 

k © depth is 100 inches, the diameter at the 
: *© bale 18 inches, and the diameter at the ak 
* 220. conſequently the diameter in the middle wil 
* be 15 inches. How many * 


cc hold ? 5 
324 ter | , 
324 5 l. diameter (pen | baſe. : 
5 ur times the ſquare of the diameter in the nid 
| l 
1368 ſum. By the r 
100 length. If you 1 6 
3 2154,3 What 
2 2 a uare root 2 is 1 2 8 
5 — ,00 gau int comic 
8 ? on. fruſiems: ind alſo the ſqui F 


$3.97 200 ale gallons, root of the product of 2944 
and of 2738 by 6, will be a conſtant gauge 
vine gal. and malt buſhels r 


Set 46,41 on D to 100 the length on C, then y the two 
diameters 18 and 12 and their ſum 30 on D ſtands 14 9, 6,7, 
and 41,9, Which added together gives 63,5 ale gallons for 

anſwer. 
Er. $4. „ "There is a fruſtum of an ellipdcal cone, whoſe 
« length is too, the tranſverſe and conjugate diameters 
| «« of the greater baſe 27 and 12, aud of the leſſer baſe 
« 8 and 18, all in inches: What's the content in ale 
69 gallons, | 


24 = '} 12 By the S/iding- Rule, 
; Fo — 270 x 4 3 Firlt, find 18 a Bans propor- 
900 = 45 20 tional between 27 and 12, alſo 


12 a mean proportional between 


e Gr WV 


1368 ſum, 18 and 8. Then ſet 46,41 on 

. 100 length. D tp 100 on C, then againſt 
n — | the two mean proportionals 18 
a 136800 and 12, and their ſum 20 on D 
n ,000464 = & of ,002785. ſtands 14,9, 6,7 and 41, 9, 
—— which added together is 63, 4 


63,475 200 ale gallons. ale gallons requir d. 


To gauge any Globe or Sphere, 
Ex. 11. { ih; axis of a ſphere be 100 inches, haw many 
ale gallons will it hald! See rule 15, ſe, 7th, 
10000001 cube of the axis 109, By e Sliding-Rule. 
400185663 =,5236X,0035 46. you divide 282 by 


1856,68 ale gallons, 
| | Set 23, 2 on D to 100 the 


is on C, then againſt the axis 100 on D ſtands 1859,68 on 
C, the ale gallons requir d. | 


How to gauge any Segment, as a Bowl, ke. 


Ex. 16. Let ABD be abowl, bottom of a kettle, &c. whoſe 
depth CD is 15, dianieter AB 60 at the baſe, and EF 40 
a diameter in the middle. What is iti content in als 
and wine gallons? See rule 29, ſect. 7th. 


By the Sliding-Rale,)] Set 46,41 on D to 15 the depth on 
then againſt the diameter of the baſe 60 and twice the 

neter in the middle 80 on D ſtands 25,1 and 44,5 which 
Wed together gives 69,64he content in ale gallus. 


ian o, 5 236 the ſquare root of 
that quotient will be 23,2, 


— — — — — 


— I Wet 


. = ® 
r . 


= 
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3600 iq. AB. Operation. 
6400 4 tines ſquare EF, or twice EF 40 ſquare 
10000 ſum. | 


15 CD. 
| 150000 | l 
- 3000464 g of ,002784, . 
69,6 * . ale gallons, le 
_ dc 
— — t 
84,912 wine gallogs Anſwer. | 
Thus you may ſee all the difference beryetn ſolid meakur fl 


and gauging, is only on the account of the diviſors, &c. and. 
fou take the ſolidity of any veſſel in inches, you may always 
Gre dy 283, or multiply by ,0035 46 for ale gallons, &c. 


/ 


© "How to gauge MALT. 


The duty npon malt is charged by the Winrhe/er buſhd, 
which contains 2150, 42 ſolid inches; ſo that what form foerer 
the ſurface of the malt be in, whether floor, ciſtern, couch, &, 

find the content of that form at one inch deep in malt buſhel, 

which multiplied by the depth in inches,. gives the whole cons 
tent in buſhels, And here qbſerve, that malt being a dy 
ſubſtance, will not like liquor have an even farface, alſo the 


depth. l N 
Ex. 17. There is a rectangulan floor of malt, whoſe le 
is 72 inches, & 11 


N 
$90 


the 13 
Wong's & 5 


Number of depths; 5) 35 ( meats depedy . 1. 
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| Operation, 
72 length. By the Sliding -Rule. 
* breadth, Set the gauge point MS 46,36 
— on P to the mean depth 5 on 


3456 area of the furface, C, then againſt 58, (a mean 
,000465 mylr; for malt buſh, pto portional between 72 and 
——ů right-hd'd fig. 48) on D ſtands 8,04 fere, 
4,607040 b at 1 I. deep, on C, the anſwer in malt 
buſhels. e Set the 
length 72 on B to the breadth 48 on MD, chen againſt t the 
depth 5 on A ſtand the content 8,04 buſhels on B. 


Ex. 18. There is an eliptical ciſtren of malt, whoſe lon 9 
diametes is 92 inches, the ſhorteſt diameter 48 inches, and the. 
nean 13 5 Inches : H hat many buſhels of corn or malt is 


therein : 


72 tranſverſe By the Sliding-Rnle, 
48 2 da. tt the gauge point MIR. 52733 
— on D to the mean 


. on C, chen againft 58,7 on 
1 multipler for malt B. D, (a mean Ky 
—— Ceircalar fig. between the t 
1,260440 B. at I meh deep. 2 and 48) ſtands 6, 3 on 
5 mean depths „for the malt or corn 


| buſhel re uired, 
6,303200 malt or corn buſhels, a 


To gauge any Tun „Tub, Back, Cooler, Oe. 


Theſe veſſcly ate of various fors ſüch as en of yramids, 
ſtums of cones, priſmoids, and ne of Which ard 
neaſured in ſcion th; ſo in this ide, A only ſhew rhe 
\clining of ſagh ye eis iz.) to a0 d der much Grab 5 
old at every, or any inch of depth, which being known 
1 1 in Lt, you may bY 7 a flick into the veſſel 7 
ad ſeeing the wei inches, know your table how much 12 
$10 the faid Wel. And to „ 
lam, obſerye the follawing 1 


1. EC eee 


nz0n, ot exattly level, it is ee 
n = 


_* the proportion holds for any de 
adding 375 the difference the | 
| have al 
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2. What liquor is requir'q 
to cover every part of the 
bottom of an inclined tun, is 
called the drip, or fall of the 
tun, , 
3. That horizontal 
DG that juſt — obs 
bigheſt point of the bottom 
C . 
— at E, is called the horizon- 
tal baſe; and another Co 
II that would * touch the 
loweſi point C, of the top or 
| | | 7 end, _ 8 end. 
4. If from C int in the horizontal end, a perpendicular 
2 let fall 6s the hockentel baſe DG, it is cad the height 
tun. . F . 
5. The ends of tuns are ſaid to be parallelly-poſited, 
when the length of the one end is either parallel to the length 
or breadth of the other end, and alfo the breadth of one end 
lel to either, &c. And if it be an elliptical tun, we may 
or brevity's ſake, call the tranſverſe the greateſt length, aud 
| the conjngate the greateſt breadth of the baſes, or ends. 


Ex. 19, Let there be an upright parallel poſited tun, wh 
baſes are ellipfer, the top 65, breadth 60, length at th 
bottom 110, breadth 100, and the whole depth 12, all in 
inches, to find the content at every inch deep. 


RU Lz. | 
Firſt, to find the diameters of the ellipſis at one 2 
it will always be, (ſee the fo. to theo. 20.) as the heyit 
of the tun 12 is to 45, the difference between the lengths 119 
and 45 of the two baſes, or to 40 the difference berween ther 
breadths 100 and 60, fo is any propoſed height 1 to 3,75 de 
difference between the lengths at 12 and 11 inches height, dt 
to 3+ the difference between the breadths at 12 and 11 inches 
height.* Now theſe differences being found for i inch, becal 


— 


th, you may by contin 
engths to 65 the leſſer lengi 
e e and by adding 31 to 60 have all the 
breadths, as in the ad and 3d columns in the following table 
K* haying found all the dimenſions you may by Ex. 16 

t. 7, ſind all the contents as ſet down. in the 4th cos 


E 


1 * n 
RIS, 1 . — 
- * = * N \ 


 GWUEZING. 


which reſpectively taken from 238,9595 the whole content of 
the tun leaves the content in the 5th column. But having found 
the firſt 3 contents 11,4884, 24,2766, and 38,4340, you may 
with much more eaſe find the following contents, (than by the 
ſoreſaid Ex. 16, Sect. 7th.) For put A= 11,4884 the 'firlt 
content, B 24,2766 the ad content, C = 38,3440 the 3d 
content, and D, E, F, G, &c. = the 4th, 5th, och, 7th, Oc. 


contents, Then, 
A” or Ge 1.4 
ba: — +3X — — — 1X 45, 4 
I CCC 
8 1 181 IF 
:- T* —— —tX$=7b135S[ [5 1 
a - &. N > D, > 8 
S „ 5 Of. 
F=: — TAX — — — : x 6 =89,8187 ba | 6 | Þ 
3 Dai 11 1A 
C=: — + 3X — — —: X7 =110,1497 71 
4 TO 58 a. 
& i * 2 | | 
|| 7 $|F || m® 
| . . => KJ N 
5 2 1 5 - 2 VE > 
1 | 8 8 "ge 
— — ——c — * * 
0 65 60 © 238,95 | 12 | S2 | 
1] 684 634 [11,48 | 227,47 | 11 | Sn 
2 | 72x | 667 | 24-27 214,09 | 10 I'V 
3 | 764] 70 | 38,43 | 200, 249 &Y 
4 | 80 73T | 5403 42 8 Ar | 
5 834 764] 71,13 þ 167482], 7] 88. 
6 8741 80 | 89,81 149,4] 6. 8 
7] 914 834 110,15 128.811 514 S 
8 95 1 863 132,20 106,76 0 1 + Dd D XY | 
9 | 984 | 90 | 156,03] 8292] 34 Þ, | 
10 | 102x | 934 | 181,72 57,23 2 | K&S * 
1 | 206k eee | 29201} 2] r 
21 1110 } 100 2 8.98 0 ein * | 


dee the Rule at PxOBLEM 180, Par PR TN 0 


5 
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The uſe of this table is this, ſuppoſe you come at any ting 
to this tun, and find the wet inches to be 9, then looking for 
9 under wet inches, againſt it, under content from the bottom 
von 'I find 200,52, and under content from the top you'll find 
38,48. 80 then there are in the tun 200,52 ale gallons, 
and it wants 38,43 ale gallons of being full, &c, af any other. 
But all ſuch tuns commonly lean a little, and alfa have 3 
certain point fixt for the dipping place, which is ſuch a point 
as can be come at with caſe; nqw to ſhew hew ſuch dba 
tuns may be inched: Let it be ſuppoſed that we have juſt no 
inched the tun gG DC, whoſe height EP is 12 inches and the 
ſeveral contents as in the abaye table, and let it be required to 
inch the inchning tun GBCE, or rather CDE, becauſe the 
plane gC being parallel to the horizon, the veſſel can hold no 
iquor above the the point g, and fo the hoof gBC need not 
be regarded; ſuppoſe the 4 place to be at 2, and let 2) 
the diſtance between the bottom of the tun and GD the hon - 
rontal baſe be 2 inches, and let the hoof GDE or quantity 
of liquor which juſt covers the baſe GE be 13 ale gallons, 
ſo that when the wet inches are 2, there is 19 gallons of liquor 
in the tun. Now. in che above table if initead of o at the 
bottom of the 6th column, you write 2 and number the reit 
3, 4, 5, Kc. to 14, where 12 ſtands at the top, you will hare 
2 column for the wet inches anſwering this inclined tun; alia 
writmg 15 inſtead of o at the bottom of the 5th column, and 
fo adding 15 to each of the numbers above the ſaid o you'll 
1 a column for the content at 2, 3, 4, 5, &c. wet inches; 
Þ Is added tp 29, 61 youR have 44,61 for the conteut at 4 
wet inches, allo 15 added to 284,95 gives 253,95 for the 
content at 14 wet inches, &. which is the content ob the whole 
b, This is ſo plain I think it needles to give an example. 
ſore, yon may find the content of the hoof CHE by its rule 
£R. 7, or as ſome gaugers, meaſure it with water and an ale 
pint, &c. - Alſo backs, or coolers oft times have their 

| hottoms large in reſpect of their depths, that ſo the liquor put 
into them may the ſooner cool, and theſe bottoms being large 
re often very uneven, which if ef be you mult take the 
epths' or dips in ſexeral places, and (as in Ex. 17.) get 2 
— depth, Which done fx fuek à point in the cooler wy 
ipping Plage, as. that the depth there taken may be juſt equi 
to this mean depth, but if this cannot be done you muſt make 


2 juſt allowance for the. difference. Such large — 
3 | nd 29 : U 


51 
4,8 
55 

92 
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veſſels are commonly taken at every tenth part of an inch 

which is called renin pa , 
often they are) it is very eaſy to do, for you need but find 
the content by the foregoing examples at one inch deep, (what- 
ſocver be the forms of the ſarface, if the area at the bottom 
and top be equal) and g of the area, will be the area at 
++ of. an inch deep, and ſo on for any uumber of tenths, in 
ſuch caſes you need have no table of contents, ec. for the 
area at the ſurface being known you may ſoon multipl 

area by 2 wet inches, and ſo know what liquor is in 2: tun, 
Ec. as or , F 1 ; 


g; aud if they be fquare priſms (as 


y that 


Ex. 20. Let there be a Back reſembling a Parallelopipedon, 


whoſe length is 140, breadth 120 inches, and the 
depths talen at 10 ſeveral places as ſet down below, 
abbere the ſum is 48,9, which divided 7 IO the num- 
ber of depths, gives 4,89 for the mean depth, To find 
the content at 1 inch deep ? | 


140 = length. 
120 = breadth, 


" — — — 


4314.5 59,57 content at one inch deep in A. gallons, 
114.7 0, 7 propoſed depth, e OR OE”, 
7 572 — conn 

1 49 41,999. content at 0,7 inch deep. 

* x 

c 48,9 inches. | , ul | BE. | | ; 
. Again, ſuppoſe you come ſometime to this cooler, and find 

0 the depth 1, 2 inches, | 


Upping place; and-if in this example you find the wet inghes 

abe ü | . 

epth 4,89 inches, and there leaves ©, In inches; ſo that Jo: 
Gy | N 


Then 59,57 area at 1 inch deep in ale allons, 


Wen inches, mean depth prop ed. 


71, 484 ale gallons at r,2 inches deep; 


Aud thus, ou may find the content at any depth you pleaſe ; 
eſt to 


—_ 


Nite, In ſuch veſſels, there is always à point (the | 
one at) in the edge of the veſſel mark d for the conſtant 


- 


place, then, from 5 inches take the mean 


* 


Hh 
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muſt always take 445 of an inch from the wet inches, taken 
at this dipping place, and multiply the foreſaid content 59,5 
by the remainder for the true content of worts, or liquor in 
the cooler; but if the mean depth exceed the wet inches at 
the Gipping place, then the difference mult be added to the 
wet inches ſo taken, Cc. as your ſenſe may ditect you better 
than a multitude of words, This will do for backs, coolers, 
Sc. whoſe baſes are like, and equal figures and their ſides 
ſtreight, but if they be otherwiſe, you mult find the content 
to every inch deep (by Ex. 19. if you wonld be very exac) 
but the common way is to take or {ind the dimenſions in the 
middle of every inch, (but ſome take it in the middle of 23 
or 4 inches) and ſo get a mean arca, which multiply'd by 1 
inch gives the content for 1 inch deep, and fo proceeding 
with every inch of depth, you'll Have a table as in Ex, 19, 
The area of any circle in ale gallons at one inch deep, may 
be had from the underſide of the ſliders in the fliding rule, by 
inſpection, if the diameter of the circle be any _— of 
inches, and tenth parts of an inch, between 12 and 36 ukhes, 
thus, ©. EXAMPLE: 21; + 
If the diameter of a Circle be 13,4 Inches, aubat is in 
content in ale gallons '? ' © 
I. Draw out the ſlider, and look in the underſide on the 
lower line for 13, 4, and againſt it on the upper line you! 
find o, 5 ale gallons, for the anſwer. Do the like for any 
other number of inches. Theſe lines are calculated by Ex. 5. 
the lower line is divided into inches and tenths of an inch, and 
the upper line into tenths and hundreds of an ale gallon, and 
are very uſeſull in inching cylinders, and conical tuns, Cr, 
for if the tun be above 12 and under 36 inches diameter, you 
may by drawing out the ſlider, or ſliders, within the tun, take 
its greateſt breadth or diameter, and then by looking the 
under ſide of the ſlider, you have both the diameter in inches, 
and content at 1 inch deep in ale gallons. Theſe lines and 
their uſes are ſo plain, they need no farther explination, only, 
if you inch a conical tun, &c. to take the diameter at, or i 
the middle of every inch, which eſteem as a'tniean diameter, 
andi ſo get a table of depths and contents, as above directed. 
To gauge curve-lin'd Tuns, as Coppers, Stills, 5%, 
* — 4 . Take two diameters (at fight angles to each other) 
at the top AB, two at the bottom 99, eloſe to ¶ the top of 
die crown, two in the middle X between the top of the — 
= 8.33: 2 1 | 1 


Soccer 


20 
urn 


GAUGING. 1 
and top of the crown, and the diſtance or height GH, then 
work with theſe as directed in rule 8. ſet, 7. to which add 
the content of the crown (viz, as many gallons to cover the 
crown, found by Ex. 16. or by meaſuring with water) and 
you'll have the conrent required, 2, | 

But if the veſſel to be very large, and you doubt this method 
will not come ſo near good as you could wiſh, you may take 
4, 5, or 6 croſs diameters, and work as directed in the table 
of ordinates prob. 16,9; or by this rnle, gauge the veſſel at 
twice or thrice, but once as above taught will be exact enough 
ſor commou practice: the common way to gauge theſe tuns, 
js to take the area in the middle ef every 6 inches, or, in the 
middle of 2, 4, 8, Cc. inches if you pleaſe, and this area 
multiply'd by its height, gives the content of that 6 iuches 
nearly, and thus having taken the content of every. 6 inches 
and add them altogether, you'll have the content of the copper 
above the crown nearly; take the following examples both 
Ways. EXAMPLE 22. | 

* Let the depth G7 be 30 inches, top diameter 4 B 115 
inches, bottom diameter 4 g 96 inches, middle diameter 
105,28 inches; to find the content by the above rules and 
the diameters as the middle of every 6 inches, as in the table 
to ind the content the common way, ſuppoſe 92,8 gallons, 
fover the crown, and the copper circular? 


8 


— — 


Ti 'sY Q | Theſe contents in the 
FT Hi 25 third column, are caſily 
I 5 2, | ſound by the ſliding- rule 
8 <q I | thus, ſet the gauge point 

7 . 28 IA. G. on D to 6 the com- 

oi 8.8. | 58 man depth on C, then 
| Y | © S A againſt the diameter in the 
8 . = | 8. | ſecond collumn on D ſtands 
ſ—_ſ___— |} -___| reſpeQivc contents on C, as 

6 113,1 213,72 per third column, fo againſt 
| IP. . 4 ; 6 
6 109,2 199,26 109.2 on D, ſtands 199.2 
6 ro, 28 185,16 on C, Sc. which added 

6 | 101,36 f 171,66 | altogether and ta 92,8, 
| 6 | 97,33 [158,22 | gives 1020,82 ale gallons 
E — for the content required. 
e 928,02 | And becauſe « diameter 


oyer the Crown CAD 92,8 taken in the middle of 6 
\ | | © 4 chss f 5 ' t th 
Leben Content - ++ 1020.82) | uwe Hen diameter, and. 


— — — 


I _, 5 a 


b 


K 


add the length GO find the 
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the ſides of copper curving, &c. This method muſt give the 
content too little, conſequently the general rule rule 8, {e&, 7, 


is nearer truth, for you ſee it gives the content 1022, 32) C 


ale gallons. 


13225 AB 1 I | 
44335, 1 >= 401 5 ice CF 105, a8 add, 
9216 97 96 
66776, 41 
20 = GH 
2003292,3 | 
| ,000464 =4 ,002785 


929,9276272 cont, AggE 
92,8 crown add 
1022,327 cont. ſegm, e 

Note, From the content of CqgD take CHD, and what 


leaves is call'd the content of the copper, 


Ex. 23. Let ABCRD be an elliptical * Copper, 
whoſe greateſt bulge or widneſs is at LL below the ty 
AB, and the crown CRD to bend outtvard ? 

Such coppers or veſſels as theſe, whoſe greateſt cavity is 
neither at top nor bottom, mult be meaſured at twice by takin 
_ at two . 5h take two croſs diametcrs 89 uf 

9,5 at the preateſt bulge | | 
EE. dag of 80,5 and B l A 
80,8 the top, and two at — 
X 85,5 and 86 the middle „ 2 
between G and O, by which +" 


content of the fruſtum _.J- F 
ALLB; thentake the two D — 
croſs diameters 83and 83,5 
at H whe the crown be. 911 
gms, allo two 86,5 $7 in the middle between s 
and ſo ſind the fruſtum LCDL, 258 two fruſtums added to 
the content of the crown CRD gives the coutent required; 
6 1 the content of the crown ale gallons, de 
G 0 15, and OH 21 all in inches * The 


— 2} 3 


he 
7. 


1 


at 


„„ ©S - > 
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The prod, of the greateſt diam. 89 by 89,5 7965,5 


The prod, of the top diam, 20,5 vc I 6504, 85 
d 
4 times prod, the mid. diam. 85, 5 by 89 by 29412, 


Sum = 43881,9 

multiply by the height GO 15 
; 658228, 5 

ſee Ex. 13. „004464 


content of the fruitum ALLB = 305,4180240 A.Gal, 


Again, | ; 
the ) at the bottom H 83 by 83,5 6930,5 rule 8, 

prod, & at the gr, bulge 08,9 by 89,8 7965, 5 
diam, Q at the middle at P 8,65 by 87,4 30102, o ſect. 7, 

| ſum, 44998,0 

multi ply d by the height HO 21 

LS 77 944958 

,000464 inverted = 464000 

| 377983 

56697 

3780 


The content of the fruſtum CLLD'= 43846 | 
Content of the fruſtum ALLB = 305418 
Content of the crown CRD = 32 


Content of the whole copper ABCRD 975,878 A, Gal, 


If you meet with a ſtill or any veſſel that hach two bulges you . 
muſt confider it as three fruſtum, &c. I might more 
examples to this heat} if it were not for tautology, for if ſect. 7. 
be underſtood there can nothing come amiſt to a gauger, even 
the 8th rule itſelf will ſerve the whole, as appears by mf) Ging 
the forcgoing and following examples, for fince it N 
fruſtums, and all ſegments, &. let # veſſel be ever fo irregular 
® may be divided* in frultums, ſegments, hoofs, be. whole | 


contents 


va 
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contents taken altogether gives the content of the veffel itſcdl. 
To inch any curve - lin'd veſſel is but (as in Ex. 19) to ſind the 
content at every inch &c, deep, which being ſo eaſy ſrom what 
goes before, that I think an example ncedleſs. 


CAS K- GAUuGIN S. 


Rule 8, Sc, 7th, any caſk may be gauged without 

regard to the generating curve, but to confirm this rule 
or theorem 60, I ſhall ſhew the common way of caſk- 
gauging, firſt, (viz.) by aſſunting the caſk's form of which 
are four, and are diſtinguiſh'd thus, 


I 8 | Cone 0 8 Steigh - - s — 2 

— 15 |S 3 
5 28 | Parabolic Conoid = | Curved little | 2 
*T 2 ＋ < | | 8 Y 
$13] J « Parabolic Spindle | , | Curved more | 2 
"13:1. | ARG : 

4) 8 | Spherold - - » « - ( Curved much) & 


To theſe 4 varieties ſome add 2 varieties more, (viz.) one 
between the parabolic's conoid and ſpindle, call'd the equilate- 
ral hyperbolic ſpindle, and another between the parabolic ſpin- 
dle and ſpheroid, call'd the circular ſpindle. But ſince the 
common way to know theſe varieties is only by gueſs, (unlcts 
you'll be at the expence of proſecuting ſuch theorems as 49, 

©, and 51,) theſe . — will ſerve in this place, I pre- 
ume that any one who becomes acquainted with the general 
method (theo, 60.) will not bodder his mind with particular 
rules and ſuppos d forms. ·ͥ If the bung be in the middle of 
the caſk, and the heads thereof equal, then the caſk may be 
gauged as one fruſtum, atherwiſe it muſt be gaug d at twice; 
therefore, when you take the dimenſions of a caſk, obſerve 
that the bung diamęter he taken in the middle between the two 
head diameters, and that the two head diametgrs be equal. If 
(as commonly happens) che bung diameter be about four or fire 
times the difference betwixt it and the head; the mulriplicrs 
(as prov d theo, 25, 46, 47 and 48, ) for che 4 foregoing 2 
Titics may be fixt at o, 5 1, 0,524, 0.671 and 0,69. Sl 


„ we OO . ke + 


w> © 
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Ex. 24. Let HdDdHB repreſent a caſt of the firſt variet 
(VIZ, of two equal conical fruſtums whoſe 992 
DB is 32 inches, head diameter Hd 26 inches, and the 
length LE 40 inches In find its content itt gallons, 
en WH v. g | 
To the head diameter add the bung diameter, and from the 
ſquare of that ſum take the product of the two ſaid diameters, \ 
nultiply the remainder by the caſk's length (rule 4, ſect. 7th.) 
aud that product divide 5 3 times 359,05 (viz.) 1077, 15 for 
de gallons, or divide by 82,35 for wine gallons, 


Operation. 


4 = 26 


32 


— 


1055, 15) 101280, 00 (94,02 ale gal. 
Eo: N <1 1,22 


3 | 113, 7044 W. G. 
| By the 8 liding-R ule; | . 

Set 65,64 (ſquare root of 4 times 1077,15) on D for ale, 
but 59,4 (ſquare root of 4 times gs) on D for wine, to 
40 the .calk's' length on C, then againſt 58 (the ſum of the 
Cameters) and 6 (their difference) on D ſtands. 2 ſuch numbers 
on C, as 3 times the greater being added to the leſſer gives the 
content required; ſo for the ale you'll find 31,23 and 0,35, 
but 3 times 31,23 (viz+) 93,69 added to 0,34 gives.94;03the 
content in ale gallons : Alſo, for wine gallons, you'll find 
38,12 and 0,41, ſo 3 times 38,12 is 114,36 Which added to 


,41 gives 114,77 its content in wine gallons, 1 


Ex. 25. Given the bung diameter-BD 3a inches, the he 
diameter (Hd 26 1. and the length LE 40 J. of a'caſh, 
. ſecond viz. ) two fruſtums of two equal parabolic 

convids, to find its content in ale and wine gallons. 1 


* 
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This RULE is the ſame with Rule 26, SeR; 7th, 
Multiply the fam of the ſquares of the head and bung diameter: 
by the caſk's length, and that product divided by 718, r (viz, 
ec 359,05) gives the content in ale, or by 588,23 for wing 
gallons, 


bung 102 
The care * hs L dias is 0 1 5 
ſom 1700 57 
leagth LE 1 F 
| 68000 4 


werk by ae iz.) by 00013925 


ad in ale gallons, | 23 
| : 1,22 
By the Sliding-Rule. ON 
| | 11 5,6 wine gallons, 


For Ju | {er ; 0 [ſquare root of oy ] on 


D to 40 the caſk's length on C, then againſt $32 dung diam, 


* 37» 5 
on p. Hana. $7 and J 37» 6 on & which added w- 


gether gives "367 the content in ale and wine gallons, 

Ex. 26. Given the bung diameter BD 32 inches, the head 
diameter Hd 261, and the caſt's length LE go l. varicty 
third, (viz. tw equal fruftums of «pat ic ſpindle, 


#9 find the aun in * and wine ga as 


diy 


107 


= RuLu. 80 
To twiee the ſquare of che bu diameter add the ſquare of ſanc 
the head ane and from char fr take 0,4 of the ſquare af eres 


the difference of theſe twodiameters, multiply the remainder by 
the caik's length, and that product divide by 2 for ale, 
or by 882,35 for wine gallons. "Fs 28, Seck. 7th » 


2048 wwice ſq, BD. Fas 709,6 i 

676 E N . 1 4 40 length LE. 

Os Pos. 1 

2724 ſum 107335) 108384,00(100:62 4.0 
222 n * 1,2 8 

2709, 9 ue. e * 
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By the Sliding - Rule, ö 

et 32, 82 (the ſquare root of 107), 15) on D to 40 the caſk's 
length on C, then againſt the diameters 32 and 26 and their 
difference 6 on D ſtands 38,03, 25,1 and 1,34 o C, fo twice 

$,03 viz, 76,06 added to 25,1 gives 101,16 which leſſened 
by 0,4 of 1,34 viz. 0,536 gives 100,62 the content in ale 
gallons ;, likewife, by { ng 29,7 (the ſquire root of 882,35) 
on D inſtead of 32;82 you'll have the wine gallons, , + 


"Ex. 27. Given the bung diameter BD 32 inches, the head 
" diameter Hd261. and the caſk's length LE 401. variety 
fourth, (viz.) ſaus equal fraſtums of a ſpheroid, to find 
its content in ale and wine gallons; 
| | ein,, i 
To twice the ſquare of the bung diameter add the ſquare of 
the head diameter, multiply that ſum by the caſk”; lenyth, and 
diyide by 1077, 15 for ale, or by 882, 35 for wine gallons, 
i (Kale 24, Sect. 71h) 
2048 twice BD. RF 
676 ſq. H“ * ̃ © 
2724 ſum. _ _— 
40 length LE. 2. 
| Ile 
1077, 15) 1089600101, 15 AG JIRA oe 
2 1,22 d 
123,400 WG... . 5 | I 
1 Oc VF" the Sliding - Rule, _ 
5 Set 32,82 on D to 40 on C, a, againſt 42 20 26 on D 
ee 
5 10 Ons: 6 ſettin 29,7 on j 
you'll have the wine gallons. © 2 | * 4. e = 
[ have in 3 of theſe 4 laſt Examples uſed diviſion, but if you 
hoſe multiplication; you are taught elſe where how to turn 
milos into multipliers, Gc. 1 have alſo reduc'd the ale gallons 
d wine for brevity's fake, but if wine meaſure only be requir'd 
may as _ be had as ale meaſure, by uſing the diviſor 
or wine-in{tead of that for ale. Alſo, by the Hidinꝝ- rule you 
are the content exaaly, which is both cafier and readier in 
"actice than the common and not true way; by che mean 
1 V4 which is 'as follows,” HATH 1 + * RE 0 
Ii How . 
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How to find the Content of a Caſk by the Mean Diameter, 


A General RuLz, So 
- Multhply the difference between the head and bung diameter 
C, 51 2 chis product added to the head 
o, 525 C8 J2C 3. diameter gives the mean diame- 
by 0,675 8.3 3 ter; that is, reduces the caſk 
| 0,69 Nike ad * to a cylinder, Then with this 
mean diameter, and the caſk's length, work exactly as if you 
were gauging a cylinder, and you'll have the content perhaps 


nearly. | | 
oY By the Sliding - Rule, | 
Set the gauge point AG for ale gal. or WG for wine gal, 
to the caſk's length on C, then againſt the mean diameter on 
Y ſtands the content on C. 1 
So in the 4 preceeding examples, the difference between the 
bung and head diameters is 6, which multiply'd 
551 (3.06 29,06 
pe 2525 Ceres 2315 which added to 26 I 29,15 
2,675 CN 4,05 C head diameter gives 30, o; 
| 569 414 | 30,14 


5 
for the mean diameter of the * > variety. Which men 


+ vw 


diameter ſquar'd and multiply'd by 40 the ca{k's length, and 
erg by 359,05 gives its content in ale, &c. for wine gal 
ons, 


5 es | 216 cen 

FS 29,1 94.6 Con C 

againſt 30, 5 Con D ſtands 100, 6 Cale gallons, 
30, 14 Ef 101,2 1485 


Theſe mean diameters may be had by the ſiding- rule, thi 
On one fide of the rule there is a line of inches Kamal di 
died beginning at o, and ending at 12, under which {tan 
ſpheroid, ad and 3d variety; (and here obſerve, I begin 
the cone and end at the ſpheroid in numbering. the varieti 
but on the ſliding· rule theſe varieties begin at the ſpheroid! 
end at the cone.) Now to find the mean diameter, take the di 


ans JDADJ2a29 SQ a Kc. __ Ac _ 


2 2. 


GAUGING. WY 


ence between the head and bulg diameters on the line of inches, 
and againſt it on the line belonging to its variety, you have 4 
number which added to the head diameter gives the mean dia- 
meter, ſo againſt 6 on the inches you'll have 4,17 againſt the 
ſpheroiel, 3,78 for the parabolic ſpindle or 2d variety, and 
3,39 for the parabolic conoid or 3d variety, which reſpeclively 
added to 26 the head diameter gives 30, 17, 29,78 and 22,39 
for tha mean diameters of the ſpheroid, parabolic ſpindle, and 
parabolic conoid, according to Everard's Tables page 112, 
which 15 not ſo near as theſe found by the above method in 


Hns to gauge a full Caft by help of a fourth Dimenſion, i. 
a Middle Diameter, without regarding the V. 2 


To make this appear plain, it may not be amiſs to-ſhew how 
the dimenſions for this new way of gauging may be taken in 
an caſy manner, | „ 


þ eee 

1. Having a long ftreight 

2 ruler as AC, with ** 
JL ͤchro' the middle B, put 
| mis ſmall pin into the bung 
17 | Cf hole at B, moye this ruler 
1 „ 3 3 un- 

| "oo 7» til it cut two other rulers 

Q WP D D 72 AP and C9 apply'd- to 
(ie heads Hd and Hd of the caſk, and paſſing by L and E the 
center of each head; then it is plain „ . figure that as the 
Fwers now:lye, that if from the bung diameter BD, ou take 
ic ſum of the two parts AH and CH, (which AH ind CH are 
qual if the caſk lye with its axis LE parallel to the ruler 400 
re will leave the head diameter Hd. Alfo, if the point V 

e taken in the middle between B and C, and B and A, and the 
arts NM, and NM be meaſured parallel to each other, and 

er ſum taken fron BD. there will leaye MD a diameter in 

d middle between the bung and head. Again, if the ruler 

be moved till CH be equal to AH, it is evident AC will be 


* heads excepted) to the caſl's length; And E your . 


qua! (the thickneſs of the heads and length of the Raves over 
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be divided into inches, by theſe means you may readily h 
Weder Ele ns of an calle &c, and muſt be as good * 


Ex. a8 © Given the OR diameter BD 32 2 1 
head diameter Hd 261, the middle diameter MD 30,41 
and the caſk's length LE 40 I. to find the content in tl | 
and wine gallons, 

| Rur from Theorem 60. a 

To the ſum of the ſquares of the head and bun \Clametcn, 

add four times the ſquare of the middle diameter (or twice the 
middle diameter ſquared), multiply that ſum by the caſk's 


length, and that ; product multiply by ; 34642 85 ny F 
A 
E 


pid 
215473 

by 91 17 1517 - | gallon 

1 Operation, | 

9 N IF BD. | 

| For Wine. 

3696 64 * twice MD. 215865,60 product, | 
reren“ >. le" 7665990, = = 20005 667 : 

5396,64 fum. 1 —— Liaverted. - 
51-4540 aged LE, 4 197933 
. 12951 
218803, 1295 

2464900, S oo enen 141 LL 


— W 


109,204 ak. gal. Auer. 122,330 wine gallon, 
Buy the Slidjng- Rule, 


| MOI Fir {14 Fon N go the call length an C. 
then againſt 32 and 26'the hung e ont ber 2 
ne e ts 1. 1 fu. 240 
ela 12g La, eilen alis. 


This meth general, it is needleſs any more 
examples tha Fr Fx 46-4, 0 Tod 42 Wh . K Hiding. 
4 ri OS 4G; inſtead of the common gauge points, 


| iv frultums, te 
l 125 N e 
15 1 e e TT if e bd. 


6 AU EINS. 26 


General Rule, and that nearly as eaſy as by any of the parti- 
— rules, ard in general more exact; for what gauger can be 
affured of the caſk's, le. form, his beſt guide is only fuppoſi- 


non. 
77711774 T 77444 24 77 


To find the ULLAGt of any Standing or Lying Cask. * 


F a caſk ſtand upri ight upon one of its heads, it is call'd 
I a ſtanding caſk ; ys if it lye with its axis [LE] parallel 
to the horizon, it is call'd a lying caſk. And what I ſhall 

do in- this place, ſhall only be to find the Garry of liquor in 
a calk part full in either of theſe po fitions, | 
Let HAH be . 5 1," ob hi 
Ex. 2 t H anding caſk filled vi labor ts 
| Ls to find its ullage or "quantity of liquor therin. | 
T L B. 5 


12 It is ea eive even 
L * 240 from whe | e e only 
ö N 10 gauge a fruſtury, if the c 
Xu be not f ful, or two unequaſ 
in froſtums BHdD- and BlgD; 
ie ir be more than Half full 
from hence the old method of 
{|  ullaging this caſk requires its 
variety, that ſo by the natura 
of tte generating curve, the 
ſolidity or ullage may be exact. 
ly had; but if we uſe the uni- 
yerſal rule, or theorem 60, we 
need have no ſuch ſuppoſition : 
which is Thus, - 


To the ſquare of Hd 16 * bead diameter, add the ſquars. 
of Ly 31,05, the ſquare of the 5 7 at The Jiquor's furface ;; 
d, the ſquare of twice MD, ( viz.) twice 29,09 3 


y de ym by te ry e. wk ud hot. Þ 


ch 
— e my; 1 ks Os. 
nat, which is e 


0 x 6 ii cas hog, 
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then the rule and operation are the ſame with the laſt evample, 
whoſe =_ being traced ya'll have 27,949 ale gallons for the 
content of the em 14 {> LHadq, which taken from 100,6 AG, 
(found by Ex. 2 s caſk and that being equal) the content 
of the * cask leaves 72, > bh ale goons for the liquor in the 
cxk, or part HH LDA; or i had found the content of the 
half cask HB Da, had alſo of Ne frultum B LygD, their ſum 
would be the ſame. But if the cask be not half full, uſe the 
wet inches inſtead of the dry, and you'll have the quantity of 
liquor in the caſk at one operation, as caſily appeats from the 
fig. ----The dimenſions of the parts for ullaging this eas may be 
taken as directed in the laſt ex e, or cafier Thus, Lay a 
ſtreight ruler o over the head Vd and by the center L until a 
plum · line W , at the end ©, juſt _ the bulge or bung B; 
aj" A oFroans q right, e LE nad pron 
1 will be parallel, and LY = half the bung 2 
the difference between half the bung diameter and 
hate that of the cy! s furface, Qu being wade = 12 = L9, 
and if Q be=6=4 LO; then H will be = the difference 
between the bung ID and midtlle diameter M ö 
This example may be wrought the old wg * y the lines N 
and SS on the ſliding · rule, Thus, firſt you find the cons 
tent of the cask, then ſet the-cask's . 40 (in chis = 
on the line N to che radius of ſegments 100 on the line 
then againlt 28 the wet inches on N ſtands K hank 
71,608 SS, Sccondly, ſet. tpo on B to the whole oontent 
100, 6 on A, then againſt the reſerv'd number 71,6 on B ſtands 
72 on A, the gallons remaining in the caſk ale meaſure, and is 
nearly 4 of a gallon too little, as found by the laſt example, 
which may be depended . 3 If you uſo 
the dry inches you'll have the em vary ary 
Ex. zo. * Let Huli repreſent a lyin aſk fall to 109. 
whoſe bung diameter BD js 32, head —— Hd 26, length 
EL 40, ** inches BY 12; and let MD a diameter in 
the middle 8 the bead Les be 30,5, all given in 
3 | * 2 ſind the ullage ure of the empty pan 
32D RuLE, | 
** of the areas of the alin at 2 _ 
head, add 4 times the area of the middle diameters { 
that ſum by rhe length LE, and divide by 
7 (viz.) 1692, or multiply b 000591 for ale &c. the fame 
Nes, You mult take theſe are: 


den the Ton kr w ae append of he ca, Fi 


— 


eien i os. 


wore than half full ſo yon'll have the content of the dry part, 
but if the cask be not half full, the wet inches mult be the 
keight for the greateſt ſegment c. the height of the middle 
ſegment is had by ſubtracting half the difference of the bung 
aud middle diameters from the dry inches, or from the wet. 
WT inches if the cask is not half fall: In ke manner you may 
| get the height of the ſegment at the head; which 3 heights 
being had, annex 3 cyphers to each and divide it by its reſpec- 
tire diameter, ſo will you have three verſed-fines, with which 
enter the table under VS, and write out the 3 uumbers againlt 
them under ſegment; and multiply each of thoſe 3 numbers 
by the ſquare of its reſpective diameter, ſo have you the three 
areas abovemention'd. So here half the difference betweeu 
the bung and middle diameter is 0,75 which taken from the 
dry inches 12, leaves 11,25 = Mn, alſo, 3 taken from 12, 
kaves 9 the height of the ſegment at the head HE, 


12,000) 32 Ls bs 3750 
ſo 4 11,150 f divided by 3 30,5 & its diameter gives 3 2685 
| 26 


r 


9,000 oF 364 
. SEM | 3 269018 
zpainlt which in the table 3; conſidered, ſtands 4 263052 
1 | 24270 
; 942 32 „ (275,469 
multiply d by 357246 Car of Jew 56 give 3 978,816 
676 26 (163.137 
1 the area of each ſegment by Ex. 22, ſe. 5. — ——— 
| ſum = 1417,422 - 
LE: 4 
N ©... 56696,88 
| Ad EE Gael E multiplicr 00591 
IT 7” e 
d nine ER; 3 33, 0795 C0 
the anſwer for the ullage or 
meaſure of LBO. 


Which taken from the content of the whole cask 100, 624. 
(found by Ex: 26.) leaves 67,116 ale gallons remaining in the 
ck. But if the ſame things were given and the wet inches 
12, the work would be exactly the ſame, and you would have 
$3,5979 Se. ale gallons in the cask. This method of ullaging 
2 Landing or lying cask by the middle diameter, may — 


SS Ta 58 & & 2 5 5 K 5 „ BR oo» - 


* 
— 


and write out the uumber againſt it under fegment, which 
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be practis d where great exactneſs is required in common. 

raftice, as the line 8 8 on the fliding role, Jerv'd for the lalt; 
Fo the line 8 L may ſerve to ullage a lying cask, thus, ſet the 
bung diameter 32 on the ſlider N, to 100 on the line 8 L then 


againſt the } yet net : on the ſlider N ſtands the 
reſerv'd number Ar Then ſet 100 on B, to 100, 
the content of the * on A, aud againſt the refery'd numbet 


on 81. 427 F oh B ſtands the ollage on K, viz. — 
Hou to Ullage a Lying Caſk, by the mean Diameter, 
2 93 - RuLE, 3 | 
As directed in Ex. 27, find a meati ſuitable to the cask's 
form; then to twice the wet or dry inches, viz. the leaſt of 
the two, or to either of them when equal, (which is when 
the casłk is juſt half full) add the mean diameter, and from 
the fum take the mean diameter, half the remainder is the 
height of a ſegment, which divide by the mean diameter: and 
look for the quotient under. V. S. in the table of ſegmemy, 


multiply by the ſquare of the mean diameter; and that pro- 


duct by the length of the cask, and this laſt product multiply * 

0035 46 „ nc. 283 for ale a Ind 
by ] ,0043 29 r divide by 231 gbr wits | r fl 
will give the ullage require. 2 


That is what is drawn, out if you wrought with dry inches, 
(they being leaſt) or what remains in, if the wet inches be 
leaſt. The reaſon of this rule is, if the mean diameter reduce 
the cask to a cylinder; this method reduces any ſegment or | 
ſlice of the eask to the flice of a cylinder, GO. S to 

Ex. 31. Let the dimenſions of a lying cask be the ſame fra 


as in the laſt example, and the cask be-one of the third varicty, Wl ha 
alſo let the dry inches be 12? -- 

The mean diameter of this. cask was ſonnd 30,05, Which 
added to 24 (twice the dry inches) gives 34, 05, which leſſen d N 

by 32 the bung diameter leaves 22,05, balf of which is 1 1,02 en 

this. divided by the mean diameter 30, 35 gives 36659 /ere : Wl © 

| 1 1 which in the table of ſegments under VS (after counted Wil re 
| tor the 0,9, fee Ex, a. fect. 5.) fhands 261204, which BY acc 

wh © =: 5 5 | N umutiply d « 


{ 


CAIUGCING. 265 
multiply d by the ſquare of 30,05 the mean diameter chus, 


261204 
903 
Fires 235,939 452 | 
müde by . # 40 cask's length, 


divide by 282) 9437,578080 ( 33,46 ere. * 
So the anſwer is 33, 46 but nearly 33, 47 ale gallons for the 
content of the empty part; but if the wet inches were 12, 
then there would be 33,47 ale gallons nearly remaining in the 
cask. »- - » = So that by the true method, viz. by the middle 
diameter the ullage of this cask is - - - = - - 33,5079. c. 
by the line 8 Lon the ſliding rule - - - - - - 33,00 . 
and by the mean diameter. +» - - 33,47 ere. 
Hence in this caſe it appears, that the line 8 L on the rule 
wes the ullage above half a gallon too little: but the method 
the mean diameter and mean wet or dry inches, does not 
give,04 of a gallon too little, ſo that this method is both eaſier 
and truer than the common one, and doth: not require the 
content of the whole cask z and may alſo be perform'd by 
Mr, Shirtcliffe's new line mark'd A L on the ſliding rule thus, 
Set the mean diameter-30,05 on N to 11,94 on AL, then 
againſt the mean dry inches 11,025 on N ſtands.33,9 on AL; 
ſecondly, ſet 33,9 the refery'd number (found on A L) on D, 
to 40 thg length of the cask on C, then againſ? 20.95 the mean 
Gametef on B, ſtands 33,47 fere on C, the ullage required. 


Ex. 32. tbe caſk be of the firſt variety, of the ſame 
longth and ſame bung and head diameters, with that in 
the laſt examgle,' only let the wet inchei be 12: To find 
its ullape or liquor undrawn. out ? 5 7 

In Ex. 27, the mean diameter of this cask is found 29,06 

to which add 24 twice the wet inches, and the ſum is 53,06 
from which take 32 the bung diameter and there leaves 21,00, 
half of which is 10,53 the mean wet inches. Then, 
By the Shding-Rule, - ot 
8ett 29,06 on N to 18,94 on AL, then againſt 10,53 on 
N ſtands 33,14 the reſerv'd number on AL. Again, ſet 33,14 
on D to 40 on C, then againſt 29,06 on D ſtands 30,7 on Cz | 
bo the liquor in this caſk is 30,7 ale gallons, which is both 
en becauſe it doth not require the content of the wy 
wad truce i , OT HPF tot ng 
ö 
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e foct, the ſolidity of the ſame cube; fo that if che folidity 


| - fide of thus cube will ſhew the length of 1 ale gallon ; that i, 
the cube root of 282 is equal to the fide of a cube which holds 


inches, and call every 6,558 inches 1; it is evident, the 


Kess 


eile mivaſurgy, viz. alt ar bret, wine, wm, and malt buſhels 


: 9 N 


1 might have added many more examples in this ſection, bit 
theſe being well undeaſtood, I hope the practitioner will be at 
no loſs, for in every variety ( beſides the general and ney 
method) I have given a taſte ; and if the following method of 

auging without inches, be put in practice, I may ſay that you 
. 5 art of gauging in this book twice over, 


* . 
5 r eee tk. A *. 1 


| To Gauge without Inches. | 
JN orter to make this plain, et us ſyppoſe each (ide of 
1. 


cube to be 12 inches, or 1 foot > 1en 12 * 12 * 120 
= 1728 the ſolid inches contain 'd in that cube, or 1+ 1¼1 


of any ſolid in inches be divided by 1728, the quotient will 
give its ſolidity in fect,.- - Now fince the folidity of any cube 
Sontaining 282 ſolid. inches is a gallon of ale, it is evident 3 


an ale gallon, which by Ex. 10, Te. 4, is found equal tg 
6,553. So that if you take diamenfions by a line or ſcale cf 


Yalidiry of any ſolid given in thele parts, will be ale gallons, — 
Hon to make a rule or feaie for this purpoſe 3 take a ftreight 
our ſided rule of any convenient length, ſuppoſe a yard long 
on which from the larger diagonal Teale on rhe plain ſcale, 
any cher true feate of inches, take 6,55 8 and lay it upon the 
rule, making 1, 2, 3, &c. at the end of every 6,5 58 inches, 
Eenoting gallons in length 3 divide each of thee para 
into 10 equal parts, for yenths-of gallons in length; and 
parts auto 10 more equal parts: So by this rule 
ay rake danrnfions in gallogs, and hundred 
parts of a galton,” mark this face of the rule with the ketten 
AM denoting ale meafure.- in like manner, with che cube 
Toots of 231, 2150;42, and 468.8, divide the other three 
fidcs of the rade, fo you have u rale for atiy-gf the four prin 


and if u cut up in four pieces (S inches in every piece) it wa 
de very Convenient for carriage; & c. Now ſimec theres 10 
demon wade uf the- demmmination of the dimenßens taken n 
ſect, 7, it is evident if thoſe be confideredt u Gen by 
l b r | wt 
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le, have the f falis thers nientioed 
= of ſuch 8 dimenſions. .- * 


1. If each ade of a cube be 60,2 ale mne 2 
contains 218167, 208 ale gelons. Ex. 1. ſect. 7. 


Fx. 34. if the length of a chelt be is, depth and width 
each 7,2 wine meaſure ?- — "Thus fold contains 777,6 wine. 
=o Ex. 2. ſect. 7. . 


Ex. 45. If the diameter teas baſed roupd veſſel | 
351 corn meaſure, and its length 8 ? . This veſſel 
hold 27,7 corn gallons. - Ex. 5. ſoct. 7. 


Fx. 36. If the chameter of a cones baſe be a. | 
and its axis 68,1 ? --- This cone will hold 1782,858 ale - . | 
gallons. Ex. 8. ſect. 7. f ö 


Throyghput the whole ſection, I preſume any uger knows 
be mult always take dimenſions anſwerable to any gy in the infide 

of the veſſel; but in mcaſuring aſolid, * | 
taken on the outlide, 


” 
cs . —— — 


N 


kt i 5 . 1 ; 1 ; R 
1 EE Table / Ullaging at the end of the bool. 
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PrAcTICAL QUES TIONS, 


Queft. 1. 7170 % many hewn flones each 3 feet long, and 
i 24 feet broad, will pave a walk, whiſe 
| | | length is 40 yards, and hreadth ] yard; ? 
RuLz, Divide 1080 feet the arca of the walk, by 7,5 feet 
tho area of one ſtone, and the quote 144 is the number of 
uelt. 2. How many panes of glaſs each ) inches ſquare, will 
ai 4 words; = 5 Tret high, and 3 feet ) incher 
brad | . 8 12 
The area of all the windows is 10320 inches, divided by 
49 inches the area of 1 pane, gives 210 $$ for the number of 
panes required, EN 
Quelt. 3. How many rafts each 24 inches broad, and 1+ 
inches thick, can be ſawn out of a piece of equal ſquar'd 
timber the lengh of each end being 17 & inches, and 
breadth 10 inches ? V 
The area of each bafe or end of the timber is 175 inches, 
divided by 3,75 inches the area of one end of a raft, gives 
46,66 for the anſwer, 5 | 
Queſt, 4. There is a room whoſe circuit is 20 yards and 
height 4 yards, to be bung about with tapeſtry 2 foot wide, 
alt except a door enſe whoſe height is 8 ſeet and-breadih 
4 feet : How many yards of tapeſtry will ſerve ? 
From 520 feet the area of the room, take 32 feet the ares 
- 5 door . the N 688 1 50 divided 1 2 * 
the breadth of the ta , gives 344 feet, or 114 1 Jar 
for the required length of the apetry. ; | 
| Quelt, 5. If a board be 9 inches broad, bow much in length 
will make 3 feet? 2 5 . 
If the length multiply'd by the breadth gives the area, 1 
evident that the area divided- by either of theſe dimenſions, 
the quote will be the other dimenſion; {0 432 inches, Ven 


o 
2 


© mo ww ww a. .c 


to a di 
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times 144) divided by 9 inches, gives 48 inches or 4 feet, for 


the requued length; _, | | 
Queſt. 6. Va plank be 3 incher thick and 8 broad, how 
much in length will make a ſalid foot ?® 
Since the length, breadth, and thickneſs 'multiply'd toge- 
ther gives the ſolidity ; its plain, if the ſolidity be divided hy 
the product of two of theſe, the quote will be the third of 
them. 150 the Sliding Rule, ſet o, 125 (viz 3 inches turn'd 
vifor) on A to 3 inches on B, then agamſt 1728 (the 
inches in a ſolid foot) on B, ſtands 72 inches on A, the 
reqnired length 6 feet. 5 | 
Quelt. 7. a hrick wall be 100 feet long, and 25,21 feet 
bigh, and 3 bricks thick, how many rods are contain'd 
therein? wes Sag CE UM 
Here 100 times 25,21 is 2521, and 6 times 2521 is 15129 
which divided by 3 is 5042, and this divided by 272 gives 18 
roods nearly, But thoſe two diviſions and one multiplication, 
may be redac'd to one factor or diviſor which may be conſtant 
gauge point thus, always divide 3 times 272,25 by the number 
of half bricks thick, and the quote is gauge point for that 
thickneſs, ſo here 816,75 divided by 6 gives 136, 12. 
By the Sliding-Rule, ſet 136, 12 on B to 100 on A, then 
againlt 25, 21 on B, ſtands 18 roods ſere on A. AD, 


Brick 3 * By the above method, this 
thick | Vultipliers. Diviſors.] table is made for e's N erg 
1 | ,00245 | 408, between & and 5 bricks thick; 
Iz 4 | pits by which a brick wall of any 
2 | ,00489 | 204,19 of the thiekneſſes, may be rea- 
24] ,00062 | 163,35 | dily meaſured either by the pen 
' 3 | ,00734 | 136,12 or rule; thus, multiply or di- 
31 ,00857 | 116,68 | vide the area of the wa ſ in feet 
4 | ,oo881t | 102,1 by the multiplier or diviſor in 
att ,01102 90% | the table, anſwer the thickreſs 
r Ar and the product, or quote, gives 
the roods in that wall. 5 


Quelt. 8, How many bricks each 9 inches long, 4% inches 
broad, and 3 inches thick, muſ? be taken to build a. all 


100 feet long, 20 feet high, and 1 feet thick ? 195 
Pivide 3456000 inches the ſolidity of the wall, by 121,5 
inches, the ſolidity of 1 brick; and the quote 28 36 is the 


Get. 9. 


dumber of bricks. 


* 


\ " 
* 
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- Queſt. 9. If a plant 14 feet long, 14 fart broad, and halt 
Ws Foot thick, 2 be ſold for o a foot running —— 
74. a foot foperſicial meafure, and 10d. a foor ſlid 
meaſure ; _—_ of theſe ways muſs it be ſald to make the 
© moſt mon 3 7 157 

Its area is 21 feet, its ſolidity ro 3 feet, and its length 14 
feet, ſo 10 times 10, 5 is 105 pence its price by che ſolid foot, 
and 7 times 21 is 147 d. its price by the flat foot, alſo, 8 times 
14 is 112 d. its price by the running foot; ſo j ſells belt by 

the flat foot. RIES, ON 


Queſt. 10. If a cellar be 18,75 feet lang, io wide, and 

5,2 feet deep, how many floors of earth are therein at 
324 /olid feet to one floor ? | | 
The ſolidity of the cellar is 975 ſolid feet, which divided 

by 324 ſolid Gor the ſol dity of one floor, gives 3 floars and 
3 feet for the anſwer, __ Te Fs WS 
Queſt. 11, 1f the content of a cylinder be 2150,42, and ili 
= height to, what is the diameter of its baſe? 
= .- 2150, 42 the ſalidity divided by the height 10, and that quote 
"oF by ,0,7854 the laſt quote is 273,67, the ſquare of the dia- 
meter, whofe ſquare root is 16,5 the diameter requir'd, 
Queſt. 12. 1f the length of a ſhip's keel be 44 feet, the 
depth of her hold ꝙ feet, and mid ſhip beam 20 feet ; what 
muſt theſe dimenſtont be in another [hip of the ſame mould; 

_ that carries a le burthen? © | | 
By Theo. 6, Prob. 162, If you cube any of thele dimenſions 
the cube root of the double thereof, will be the ke dimenſions 
of the ſhip of a double burthen; ſo 44 cubed is 85184, ard 
doubled is 170368, whoſe cube root is 55,44 far the keel 
ſought: and thus having found one of the dunenſians the reſt 

Is hy 26 08 PP CO I OY PK 8 R 
AS 44: 55,44 :: 20: 25, 22 the mid- imp beam. „n: 
As 44: 55,44: : 9 11, 34 depth of the hold. þ requir' 

Zy the /liding-rule.} Beeauſe the burthens are as 1 to 2, 
therefore ſet 1 on E, Fe Rb. + | 


by © JOE 5» C3 3 45.449 
5 38 on D, org g 3 5 an D. 


N 11,349 

Quelt. 13. ebe keel ef. ſhip be go n long, midoſbip ben 
332. fler, 3 1411:/cet; what i ber un. 
AN” 1 3 . ” "4 


OF * | bh The 


* 
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T be uſual way to gauge a ſhip is to multiply theſe 3 dimenſions 
together, and 44435 the laſt product by 9 4 Bur if there be 
allowance made for guns, &c. you mult divide by 100 and the 
uote is the tunnage. So by the ſliding-rule, 2 9,78 (the 
quare root of 95) on D to 14,1 on C, then againſt 50,05 (a 
męan proportional between 80 and 32) on D, ſtands 380 fere 
ile rans requir d; but if the diviſor be 100 the burthen will be 
* If the axis of a globe be 4 inches, and its av 9 
. 14, 4/ the axis of a e be 4 inches, and its weipht 

* pounds, what will be A 975 of another globe of th 
ame metal, whoſe axis is 8 incher? .. 

As (64 cube axis) the cube of any part of a ſolid, is to its 
weight, (41b.) ſo is (512 cube of 8) the cube of the like part 
of any other like ſolid, $0 (32 lb.) its weight being boch of tte 
. 15. TPherber is half fo ers, Jaffe ua 

15. th 'a foot „ or a ſcuarr font 

. e Half à ſquare foot g 72 the half * — 

half a foot ſquare is but 36 the Tquare of 6, | 

' Queſt. 16. {font fathom of a cable rope whoſe compaſs is 19 

inches, weigh 17 pounds ;- what witl be the weight of a 
fathom 1 were ad F ode * 

As (100 I.) the ſquare of the periphery of any cylnder's baſe, 
is to (1 lb.) its 3 or dellür,. 8 b (3241.) the ſquare 
of the periphery of any other cylinder's baſe of the ſame height 
and a . jo. G58 tb.) its vans or mak. | 

uelt, 17. 1/ 26 » of powd er be ſufficrent to charge a cannon 
» — diameter at the baſe * inches, be- — powder 
will charge one of 5 inches bore? v 

ince bullets axe as the cubes of their diameters, the weights 
of powder to drive thoſe bullets forth muſt be as the cubes of 
the diametery at the baſe: Tp l of 8) is to 26 lb. 
lois 125 (cube of 5) to +5474 © | 


er. | 
Quelt. 18. F an bak cheſt be g ſolid feet when meaſured on 
the out-fide,' and but 7 ſolid jb when meaſured in the in- 
ſide, what ih ata eweinbt ; a cubic ingh of oak being 0,537 
parts of an ounce ? ; 8 | 

© Wee folidiry is as weight, therefore, As 1 I. is to its weight 
0,537 Oz. ſow 158 l. (the difference tcyween 8 F. and F.) 


\ Queſt, 19. Ju bourd be 8 inches broad at tie lefer end, an 
ro feet lm, an 10 inches broad at the greater end bon 
; Buch in Jexgtb at dle lefor will mals a fiat foot ?. 


PAY 


dean 


| to ends, i= lengch, S area of the part to be cut off, and 
its length: Then per ſimilar A's, As J d:: a 4 j 


board, and ſuppoſe the remainder to be cut off from the leſſer 


F , 'Mukiphy the two weights ga wid 46 g 3 


; foe hers wil Be weight of the body purines the ſcales 
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Becauſe the ends are den in inches, and the length i in feet, 


9 7 we ſhall call the foot to be cut off 12 inches; then multiply 0 


5 the difference of the two ends by (48) 4 times the area of 
rt to be cut off, and that produd by the length (10). 
To f 80) this product add the roduR made by the multipli 
ke, of (ioo) the ſquare of ihe length (10) into (64) 
fquare of the leffer breadth, (8) and from (83 nearly) the Bade 
root of this ſum take (80) che product of the length, into the 
leſſer breadth, the remainder (3) . divided by (2) difference 
of the ends gives 1,5 F. for the anſwer, . Demonſtration, 
Let 5 = the breadrh of the leſſer end, 4 = I difference of the 


Z the difference between the breadths of the art to be cut, 
daa 801 5 4 dls +l 6 : —07 
then ans +ba=s which v'd gives a=2: 77 


but if the part to be cut off be towards the greater end, you 
may take the area of the ſaid part from the area of the whole 


cad, and ſo work as before. f ſeal F - 
ueſt. 20, Let ABDE re reſent | a pair of ſcales, auboſt 
: Ws of gravity C of the {96-4 DE, i. ſuppoſed to be out a 
of the dle of of the beam DE : And a body weighing 90 Fr 
pound in B, only weighs 40 pound i in the ſcale A, what the 
E. and how fa + C from the cue 


{s the true wei 755 
n * the . DE? 


root of the product 3600 is, 60 the, wwe: wager, by 


which ſcales may be prov'd, &c. Alſo, as'60 f 90 21 CD 
A and B, then by mechanicks DC: 22 e , hence, 


Fo | 
Ge. 15 $5. 4 2 3 88 * ee 
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REY": 21. irn tengih: POT 1970 007% YH, 
| the other end being faſt in the earth, that ſhe may graſe juſt 
an acr#, or 38 40 ſquare yards, miawing the cout length 
pres ? 2------ Dinde 4840 the area by 922 4 the quote 
61 1,09 is the tare of Aae wo bog circle whoſe area 
is 4340; whoſe n * ii 
the radius, from which ae 4 the wow + nh, and. then: 
leaves 35,245 yards the wwe 
Queſt. 22 Vibe wankuarſs 2 ae 7 a an N be 4 40, ; 
and the conjugate 30, what is its periphery ?  ' 


To (100) twice the ſquare root of the fam of thee 4 uares of 
the tranſverſe and conjugate diameters, add 4 part of the-con; 


jugate diameter, (10) che m C 0: is the perqbealy of the 
cllipfis nearly. 


Queſt. 23. If a piece 0 W taper aperiig thinber be 10 inches js 
long, a fide of the le . - baſh 1 , and a-fide of the 
greater buje 10 inches: How = ele, one meaſure from 
the leſs baſe to cut of a _ inch? 3% 


Multiply (3. three ti t to be cut off, by (2) the 
difference between a fide ek each baſe; and the product (6) 
multiply by (1000 the ſquare: of (10) the height; to this 
rodut (Goo add (512000) the product of the cube of the 
Lian. (10000 and (5 120 the cube of bade of the leſſer baſe; 
From (80, o3) the cube root gf this ſum ($x2660,) take (86) 
the product of the height and à fide of the lęſſer baſe, and the 
ery of og) divided by (2) the 3 between x fide 
of each ,015 inches An For if 5 = the 
fruſtum's * = a ſide of the fer baſe, d = the differ- 
ence between a hide of each baſe, c = a factor by which if you 
multip ply the ſquare of a fide of the pyramid's pale fog &c. and that 
product by its axis, may give the pyramid's ſolidity, and a. F 


the requit's letigth, - Then per fmilar As, Asd: 2 9.5 = 
p< ae then by Prob, 162, # 
os „ wo 
22 3 3. 22 4 
Pp ata 8 chef, 2 —..ẽ ; 3 + | 


it 


at 
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l Sy 32 Kon 135 * 
IRE e eke Os na from 


— \qhichrake f. and there leaves Ln By 


| od. A N 
=. Nors, If it be the 8 ot ; a eone, you may multiply the 
1 e -+ of, 0 ae e ee 
 xers.inſtcad of the ſiles &e.. ce Fe og « find the length 
"= ok any — ur ay baſe; and conſequently 

©, he m. the N § too, by obſerving what is ſaid in Quel. 


9 * 


_ uclt, 24. erimeter of circle, of: a ri n, and of 
3 EE 0 2 1 unity, ' af” | 
re ess = 0,7958). | circle, 
d. 8 209811: area. of the 4 trigon. 
3 1 X + = x4 = „062 ſquare. 
r which i it appears that of all the ſuperficial beute; contain d 


: 


eo 6 ſame perimetet, by Grole is the greateſt. . 


"Queſt 25.— lobe, a cube, a cylinder, - 
= „ al ree- in furface equal "A 
34 | . .. What do they differ. in graviy 


In weight or in 4 . 15 0 
S : the ſurface, or ſuperficies of to be 3-146 
0,5236= che ſoligity of the globe, And 7570 3 —821the 


diameter and height of the cylinder, which cubed and multi 
. -ply'd by 0.7854 gives o, 42985 the ſolidiry of the cylinder; 


Alſo ER = 0,5236 the ſquare of a fide of the cube, 


whoſe Frog root o, j 23 being cubed gives 0,3786 the ſolidity 
| of the cube, ſo the globe is gręateſt, and the cube is the lea; 
1 1 e, gle the e ha a be wk 
SP che ſame ſurface, - 
_ Vel. 26.— 4 whin,' a adage a 22 of. bet, 
if | Each to be meaſur d are; 

_ m=_ ene let us mind, ij aue. can, He = 
o A rule ſuch: things. to clear. * 
—_— . The 0 way to meaſure ir r (aligs „duch as c cragg 
> "Ponce; Kc. is to fill a veſſel wirk 1. Mo chen put in the 
>. folid, and by meaſuring the water that runs over the top of tif 
_ 75 Voſſel, or: e g the empry pi 
_ te el, you may kn ch ſobds, 
1 * * 3 Wr 5 yo . * 


* — 
82 b ; 
Nl p I 
” ( C * 
\ 2 
y wh * 20 3 » 
# - 
"5 * mn " 
. f 
1 0 89 1 "* — 2 0 8 45 „ # 9 . , * 88 » 
a a * * x * > . 8 5 c Ry 4 Ba ” 
4 Aa” = 9 * * 2 
1 20 a. LEND — 4 12 . „ = 
7. * a l ” _ . * — 0 a 3 
n - N 3 IN n aa, Sd * A 
* ; ” 5 
0 = 
* 


* 
”% > wr — N M 
8 s . = 4 * * * - P 
ie * . 2 N 14 N * 4 - 0 8 _— Sx 
% - * = - F 4 * 9 s 7 „ > + 60 = 
\ _ 7 * it * * * * >” - » — p * 89 1 bs 4 . * == 54 = 
Wo IO TE NT Os. 1 N 8 
# f\ p- * * ws _ * by fy, — 1 oo A;1 - a. 
* * 4 4a ox %. 
COL ION 1 


— . 


wk TD N 2 . is. to-be _—_ , _ et; 8 
a take: ib. len ee bat can las. 5 
= tay. now ler us fer, what dimenſions: 7 7 2 


1 [ 75 hold a. allon- of ofi brandy |. (IJ hy 
Divide [462] twice t given folidity by 7853 apd ad nat 


inches] the cube root of the 3 is the eter, 
the height [A, 1. may be found: [per queſtion 5 T2 | 
. n each baſe, e 27 eee . 


8 >= 
1 4 =. 
_ * ks © 
T4 85 892 
Y * * * 1 * 
"LIM bo" 08 ö 
y Py . ad 


* 
19, 


3 


. G 


* 
3 x * 
* 
- 
» SSH * 
. 4 - 4 * 
— 


4 
3 8 
7 18S 
Vs "4 5 


of the bak, Bat 4s BY 14e : © rhaximuam, . 


N Wo. -4 U 
2 A . ; EI - q £3 


8 


luxions will be Jac e + 2s = : 0, redue'd ur 1 2 5 3 
Queſt, 285; Wiat Jeng oth Ls 13 come a. e V — 
Dune 4 of an inch about, 1-1/8: „ 1 
From braſs in meaſure F EY | 

Pray fir, try, if you can n, ene * ” 4 84 

That i is; „ Que of a folid fot of braſs, vs hat len fab; : 1 
may be draum that's ,25 of an inab in cir mſerences Fai K. 7 


Now if the periphery of a circle be 0,25, its area will har 
,04973, ſo 1728 divided by: ,094973 gives 347 46' inches =. 
the length; which divided by $3300. the inches 1 in a mile tives _ 


i ics, 758 yards, and ad e.. 
1 Queſt, 29.— If in water, a 3. 5 of 17, +. S999 5 „eee SC 
e Sint three inches. dowii*right; > WT NG 
ä Aud if each fide | be twelve inch wide 2 
15 fat ounces bs its welght 2. © „ _ 
Any liquor will bear its own weight; That i is, ifa ce =_ 
8 5 any matter be of the ſame bulk with à ſolid inch of any liquid, a 8 


this matter will have ng weight in the ſaid liquid :- So it one - ——_— 
olid inch of water weigh 0,578697 ounces, it will be As 1'is © a 


ic cube, t0-2494997 10 ounces, Anſwer.-----1n like mauer 
du may find. the weight of any Fern Ge, as a ſhip r 
eke, by finding 3 ſoldiry of the wet part in inches at 
multiplying it by the weight of a cubic inch of ſuch water as ir 
s in; where. Note, If you fiod the weight of a ſhip when 
lc 1 empty, and alſo when ſhe is loaden; it is evident ifs l 5 
rence * theſe tw N wil ew the weicht of the ſhip” hl. 


, 
* 
* 
. - 1 
8 * 1 
_ bw 
* 
- 7 _ 
. * % A 
—— * * * 
L 
- 4 
a» 
oY Y 
: 5 — F * . 
* : * 7 TS 
2 x 1 1 TI - 3 
* Su. 1 3 1 
Ls L . 4 


o 0,5378697 ſo is 432 inches the 1 of the wet, part ofa. * "s d 


* 


276 The Univsx$ai. Meaſurer. Part Il. 
burthen, which may be reduc'd. into tuns, Thus, If a ſolid 
inch of ſea- water weigh o, 594894 o. Averdupoiſe, then 17528 
the inches in a ſolid foot will weigh 64, 25855 2 pounds; now 
2240 lb. being 1 tun, fay, As 64,25 &c. is to 1 ſolid foot, 
ſo is 2240 lb. to 34,84 ſolid feet, whoſe weight is 1 tun of 
ſalt⸗ water. So if. you find the ſolidity of the whole ſpace in 
the inſide of the ſhip in feex, between the light mark and laden 
mark, and divide that ſoliduy by 34,84 you'll have the true 
tunnage of the veſſel, ' which is a much truer method than the 
common one in Queſt, 13. . 
Queſt. 30.— La tub ten inches _ and no more, 

Hold in ale gallout juſt half a ſcore; 

What muſt the two diameters be, 
co To be in the ratis five to three? 

This veſſel being 1 a conical fruſtum, Find [128,28 
inches] the content of a conical fruſtum, whoſe depth 10 J. 
and proportion of diameters C3 and 51 are the ſame with thoſe 
given in the queſtion; Then TW As this ſolidity [ 128,284] is 
to the given ſolidity [2820 I] ſo is [o] the ſquare of [3] the 
lefler ratio [3] to [ 190,05] the ſquare of the greater diameter: 
or ſo as ['25] the ſquare of ['5] the 8 ratio [5] to the 
ſquare of the greater diameter, whoſe ſquare root is the diame- 
ter ſought: So the ſquare root of 190,05, is 13, 6 inches the 
leſſer diameter, And as 3: 5 : : 13,9: 23 inches, the greater 
diameter. 2 | 
. In the following Queſtions, T have. omitted the 

Operations, in order to. Exerciſe the Genius 
of the Learner, 5 | 


Dneftion 1. A ſarveyor having meaſured three fields of 
encloſure, hath laſt the contents: But remembers, that if 847 
acres be added to the 1ſt, the ſum will be equal to that of the 
other two fields; if 847 acres be added to the 2d enclolur., 
the ſum will be double to the contents of the 1ſt, and 3d; and 

847 acres added to the 3d field, it will make treble the iſt, and 
| pc How many acres are in each field? 


8 .F. ren e 


Anſwer. 'The 1ſt field 77 A. 2d 385, and 3d 539. 

veſt, 2. I have a right-angled triangular meadow, whole 

; Font the three ſides is 234 poles, and the Proc! of the three 
- ſides if multiply'd one into another, is 45 4960 poles. Regurd 
the ſides and area in acres and poles ? 7 
e Ai. 9, 72 and 65. 


I | Oueſt. 


a Praftical QuxsT10NnS: 277 
neſt. . & maſon hath a piece of ſtone in form of a cone 
47 baſe is 2 feet diameter, and its altitude is 7 feet; out of | 


which be is deſirous to cut the greateſt cylinder or rolling- 


ſo that its length, and the 3 of ſtone that is loſt by the | 


cutting, may both be the leaſt poſſible. Requir'd the dimenſions 
of the the rolling-ſtong, and how much ſtone. is waſted in cut- 
ting ? 7 £1.34 I 


3 feet 445,7445 inches, 


n * DQueſtion g. 

A malſter met a gauger on the way. 105 
And in their conference he thus did ſay: 
[ have a ciſtern that's exattly ſquare : 
The length breadth and depth all three equal are, 
Aether too F have &th* ſame quantity 
Leſs in each other part inches 43 
What b:tb will hold, you in the margin ſee. 
What hold they each, and their dimenſions, 
Tell by your ſkill, 2 our in denon? h 

biggeſt 2 . 62,9999314 7 . 
ae en e r len; 19,9999314825 5 weber 
The biggeſt 116,2793 buſhels, leſſer 3,7187 buſhels. 

Oueſt. 5. A gentleman has an horizontal triangular garden, 
at the angles of Which are erected 3 towers A, B and &, their 
diſtances from each other, and heights as below. Now a ladder 
is to be erected at ſome point within the garden, ſo as from 
thence exactly to reach the top of cach tower. The length 
of this ladder is requir'd? | | 

Heights of the towers, Diſtances. 


A 38 | A to B 50 | 
B 42 F feet. from 3B to C 40+ feet, 
C 45 5 . 
Anſ. 49,5522 feet, the length of the ladder as requir d. 


' 


* 


reſt. 6. There is a piece of timber 12 feet long, ſquazing 


8 inches, and it is to be converted into a round piece 8 inches 


diameter, I demand how many ſolid inches muſt be taken off 
ta convert it into a round priſm, and how many ſolid feet this 


cylinder will contain? 


Anſ. The content of the cylinder is 4, 1888 ſolid fect, and 


the content to be taken off is 19777536. 


Arſ. 1 foot 4 inches, the diameter of the cylinder, ſolidity 


5 [119,998 bulh. ] 
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An Us Ns L SERIES. 


2 proz. 266, Part I, is laid VM an anfrerfal method 

of meaſuring independant of the equation of the curve &. 

It may not here be amiſs to conclude with a ſhort and eaſy 

demonſtration of a ſeries converging very ſwiftly, for ſquaring - 
a curve, &c. of a given equation; and more Gela, becauſe 

this ſeries is laid down by a late author without demonſtration; 

nor have I ever ſecn i it done by this method I here oller. | 


Firſt then, Let 1 = the Semiordinate, e = the Abſcr, 
5 
and TR. * X 2 15 | =», 'the Equation cn, 


N — — / , 4 4 

run pur 2 N into a ſeries, d it will be 24A . = 
. os „ 

2 nd 2 > N 1 2 = 
Ke. | which multirled by EN ER 7 gires dzme - 1 
11231 . — . r 


1 | 
= = je "at whoſe Flacnr f iS 2 X : ET — 7 


1 . N 7 5 2% ge 
A., the Area of the required Curve. But . the Series 
cSonverge ſwiſter, Let us put -v 2% then z 2 e 
Wich being put in the Jaſt Series inſtead of z, and then cacl 


dee e ee i wil nd Thi, by 


"as ed ret ret ene 
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2 7" | 88 58 ce. be. which 
Series collected becomes | 8 2's | 
<= a TEE gn 42 y — &c, 
7 75 P. PY + $2 


where. the Law of Continuation is manifeſt; 2 this hal 
deft 2 
Scrics multiply by 2 will become e X* 18 


* M. I 4 e 27 * N 


— Ke. = £4 by which "i; 
9 „r EY vr. P 7 5 7 te 0 
Area of a known Curve may be had in a few Terms, as for 5 


EXAMPLE, Let f the Tranſverſe, S the Conju * 
S a Semi-ordinate, "and = the Abſciffa e of an Ellip 
Hyperbola,; then by the Property bs the Curves (Page 272; | 


PART N te ce: 0 or ee 2 = 27:2 
e 


2 — — 
ol - 


8 a: TIO * i vil appear that ** 
1 4 = ere, #=1, S1—I=S T PE t=2, 4 ETY I 2 
m=4, tg wie e 1K 183 
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Sur, 7 8 — 2 — | — 8 12 

40 7 X os as : c f c.: 
for the Arca of the Hy 1 

17 rx Fz LINE 75 9 Tot + 55 &c.: 


| for the Arca of the Elipiical Segment, - being == e, but in 


the Hyperbola, y==t + e;----»At 30, If Fr, the laf Series 
gives the Area of a Circular Segment, whoſe Verſed-ſine i is e, 
| e and Diameter of the Circle 7. 


if —— r of the geacrating Curve be known: This 
Let 7, e, e, and y, repre! ent che things as befare, _ put 


g=3,14t6- =, ; then by the E yon of the Curve- * 
te Mes: Y. 10 3.1416 gie gue c Ur Which 
, 
compared wih the geheral Ordinate act 1 Xx 24/2” 
hare qd e n put 1 , 2 80 
Fe 2, m = 1, by ieh the geri sches — 


2 * 7 ende 22 e 4 * 
that is A —— woda. Hypttbol 
25 e 08 e = the Solidiry of the 
| . pe gil fine u ck ih Theorenn 
Fe this Soties may be carried à great length, 


de apphed to Surfaces, Sc. But this Bodk ſwel- 
ar beyond 15 intended bounds, I muſt tonclude humbly 


Will 1 N 
= ebe he 


more Matter in the B. at 
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